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PEERAGE 

TO PART II. 



The publicatioii of tke First Volume of this 
Work has elicited so many testimonies to its 
Qsefalnesfly as to satisfy me that I had not erred in 
supposing that such a book was needed. I now 
introdnce the Second (and final) Volume^ hoping 
that it may be received with as much favour as its 
predecessor. 

By a most singular coincidence, the number of 
figores in this Tolmne is exactly the same as in 
the former, viz. three hundred and thirty-nine; 
and as each genus is illustrated, we see that so far 
as our present knowledge goes, those genera of our 
Marine Fauna, which belong to the Badiate and 
Annnlose forms, exactly equal in number those of 
the MoUusca and Yertebrata. 



I 



iv PREFACE. 

Of these three hundred and thirty-nine figures, 
two hnndxed and thirty-two are original, one 
hundred being drawn from Uving (or, in the case 
of Fishes, from firesh) specimens, and one hundred 
and thirty-two from such as are preserved, either 
dry or in spirits. The list at the end of the 
volume will show the authorities from which I 
have copied the remaining one hundred and seven. 

I have added a Supplement to the first volume, 
supplying some omissions, and bringing it up to 

. the prescut state of our knowledge. 

P. H. G. 
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SiTB-EiKGDOH IV. MOLLUSCA. 
Class L FOLYZOA. 

Ir lias been usual, in our systematic books on 
Zoology, to include the Polyzoa (or Bkyozoa, as 
they are sometimes termed) in the Class Zoophyta. 
And truly, if we considered only their general ex- 
ternal appearance, this would seem their most natural 
alliance. UmversaUy of microscopic minuteness, 
growing parasitically on submerged foreign bodies, 
as shells, rocks, and sea-weeds, springing (most of 
them at least) from a creeping root-thread, in the 
form of a tiny shrub, composed of Buccessive series 
of pellucid cells, from wliich protrude animalS) each 
sunnounted by a coionet of radiating tmtacles, all 
connected organically in a compound life, — ^these 
creatui'es do present, it must oe confessed, very 
many characters in common with the SeHviariadcs 
and other Hydroid Polypes. 

Yet when we examine the animals themselves, 
we find them organized on a much higher tyne 
than the Polypes, viz., on that which exists in tne 
Mussel aud the Oyster, though in its most simple 
condition of deyelopment. If we take one of 
the calcareous-celled species, Scuparia chelcUa^ for 

B 
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POLYZOA. 



example,* wTiicli is a fair type of the Chif5s, we find 
an animal living freely in its ceil, with whose 
walls t it is connected only by means of muscle- 
tiands and threads, at certain points, and by the 
covering of the mouth of the cell. This covering 
is membranous, and is capable of great protrusion ; 
the animal, in the process of expansion, pushing 
out a doubling of the membrane, like the turning 
insidc'-out of a stocking. The animal has a receiV'- 
ing orifice or mouth, surrounded by a crown of 
tentacles, and leading into a sensitive and con- 
tractile gullet, into which the food is gorged ; 
thence it passes into a capacious crop, and after- 
wards into a muscular gizzard ; to this succeeds a 
duct leading into a digesting stomach, whence a 
long intestine passes upward, emerging by a dis- 
charging orifice close to the receiving one« 

This highly developed digestive system is cha- 
racteristic of the Class, as well as this course which 
it follows — a line bent npon itself ; the only de- 
viation of importance being that, in some genera> 
the muscular gizzard is either wanting or indis- 
tinctly developed. 

The tentacles differ importantly from those of 
the Polypes. Instead of being soft, fleshy, highly 
contractile, and studded with knots of nettling- 
capsules, they are straight, somewhat stitf, slender 
threads, incapable of contraction, and set, on their 
two opposing sides, (viz., on those sides which 
face the next tentacles,) with long cilia, the action 
of which is to produce a strong current up one side 

• Figured and described in detail in my Devonsliii-e Coast/* 
p, 182, by the name of Sl^eraiea cMnta^ 

f Perhaps it would be more oorrect to my, with a TaBCular 
coftt which liaes the walla of the celL 
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and down tlie other of each tentacle. The united 
eflfect of these currents as a whole is a powerful 
vortex, the centre of which is the mouth at the 
bottom of the belt of tentacles ; and thus floating 
particles of food, or Hving animalcales, are drawn 
into the whirlpool, and presently engulplicd in the 
yaw^ning' gullet below. 

When alarmed, the animal contracts its muscular 
threads and retires within its cell, the protrusile 
membrane being drawn inwards, and the tentacles 
closing into a compact bundle as they descend. 

Though there is little diversity in the form or 
structure of the animals themselves in this Class, 
there is much difference in the form, arrangement, 
, and composition of the cells. In general the 
form is ovate or oblong; but this gen o ml shape 
is variously modified, being tubular, club-shaped, 
bom-shaped, cradle-shaped, square, three-sided, 
rhomboidal, &c., &c. The arrangement is often 
shrub-like; but when so, the branches may be 
formed by a single series of cells, or of two or 
more set side by side, or back to back, or both. 
At other times the branches are creeping and 
adherent, as well as the root-thread; or the cells 
may be arranged in close series without branch or 
root-thread, either adhering in irregular patches, 
as the Leprah'(B, or rising into broad flexible 
leaves, as the Flustr^e, or in solid stony walls as 
the &char{B. The cells may be homy or mem- 
branous, with the calcareous element not deposited, 
as the Veaiculcmada ; or they may be sunk in a 
common fleshy or cartilaginous mass, as the Alcyo- 
mdiadce. Finally, the cell may be wanting, or, at 
least, inseparable trom the skin, as in the genus 
FediceUina. 

b2 
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Many of the genera are furnished with acces- 
sory organs, which appear to be analogous in 
office to the pedicellaTtm of the ^Staliishes and 
Urchins. From the remarkable resemblance which 
(in many species) these appendages bear to the 
head of a vulture, they have been coiumoiily called 
" Bird's-head processes" [avicularia). They are 
usually jointed to some part of the cell, the head 
moving on the joint freely as on a hinge, nodding 
to and fro, occasionally opening widely the man- 
dibles, and closing them with a powerful snap^ 
apparently witli great exercise of will and dis- 
crimination. Ingenuity has been exercised in vain 
to divine the use of these singular processes, which 
seem to be so little connected organically with the 
animal within the cell, that the latter may be quite 
dead and even decayed away, while the birdVhead 
maintains its vivacity unimpaired. 

It has long been suspected that these organs 
are in some way or other useful in the procuring 
of food, and several observers have noticed the 
seizure of small roving animals by the pincer-like 
beaks ; hence it has been too hastily concluded that 
such victims become the food of the Polyzoan. 
But it seems to have been forgotten, not only that 
these organs have no power of passing the prey 
thus seized to the mouth, but also tliat this latter 
is situated at the bottom of a ftmnel of ciliated 
tentacles, and is calculated to receive only such 
minute prey as is drawn within the ciliary vortex. 
I have ventured to suggest a new explanation. 
The seizure of a passing animal, and the holding 
of it in the tenacious grasp until it dies, may 
be a means of attracting the proper prev to the 
vidnity of the mouth. The presence, oi decern- 
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posinp; animal substance in water invariably at- 
tracts crowds of infusorv animalcules, which then 
breed with amazing rapidity so as to form a cloud 
of living atoms around the decaying body, quite 
visible in the aggregate to the unassisted eye, and 
these remain in the vicinity, playing round and 
round until the organic matter is quite consumed. 
Now, a tiny Annelid or other animal, cauc^ht by 
the bird's-ncad of a Polyzoan and tightly held, 
would presently die ; and though in its own sub- 
stance it would not yield any nutriment to the 
capturer, yet by becoming the centre of a crowd of 
busy Infusoria, multitudes of which would con- 
stantly be drawn into the tentacular vortex and 
swallowed, it would be ancillary to its support, 
and the organ in question would thus play no 
unimportant part in the economy of the animaL 

Besides the birds'-heads {amcidaria)^ some spe- 
cies are furnished with long slender whipAike 
spines {vibracula)^ likewise moving freely on a 
hinge-joint, and apparently serving to rid the 
animal of intruding vagrants, and to cleanse awa^ 
accidental defilement, by sweeping across the on* 
fice of the cell. Both these kinds of or^ns, by 
their presence or absence, their form, position, &c., 
furnish aids to tlie determination of genera. 

The entire assemblage of cells springing from 
one root-tluead, or originating from a single cell, 
is called the polyzaary. 

The reproduction of the species, so far as it has 
been yet observed, is by means of cwdes^ or softfc 
eggs, generated within special cells, which are 
ordinarily situated on the summit of a dwelling- 
cell. Ihe egg w^ien discliareed resembles an 
infusory animalcule, being a minute opaque body, 
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covered widi yibratile cilia, hj whose action it is 
rapidly rowed to a resting-place. Here it adheres, 
and quickly develops a cell, with its indwelling 
animal, wliencc others grow in. the order of ar- 
rangement proper to its kind. 

LocaUttea^&c, — Some few of the encrusting kinds, 
as Tubulipara patina^ and the M&mhraniporai^ and 
some of the neshy kinds, as Sarcoehitm^ &c., 
spread on tlici buiface of living sea-weeds. The 
more ordinary support for the former is some old 
shell or loose stone in deep water ; but not a few 
select indiflferently these or the surface of the solid 
rock. The branched sorts, whether creeping or 
erect, are |btind on the stems of growing sea-weeds, 
within tide-marks and in deep water, as well as on 
inorga^iic substances. The tiny whitisli shrubs of 
many species are among tlie most interesting as 
well as the most familiar objects with which the 
searcher for marine animals is conversant. 

IdentiJicatunL — ^The principal points to be ob- 
served are the following: — The form of the ten- 
taclc-Lell ; the presence of a lip to the cell ; the 
connexion of the cells, whether by joints or ad- 
hesion ; the arrangement of the cells, in one or more 
rows ; the texture of the cells ; the presence and 
number of birds' ^heads or whips ; the form of the 
egg-cells and their position ; the shape of the cell ; 
the shape of its aperture ; the presence of spines. 

Authortties. — Mr. Busk's admirable " Catalogue 
of Marine Polyzoa in the British i\Iuseum," super- 
sedes every other so far as it has yet been pub- 
lished, viz., to the end of the Cheilostomata. 
For the rest, I am indebted to the second part of 
the " History of British Zoophytes," by the late 
Dr. Johnston, and tu my own observations. 



TUBULIPOKADJ::. 7 
POLYZOA. 

MolloscoTis animals enclosed in cells, organically 
associated, and originating from a single cell; 
digestive system provided Avith a receiving and a 
discharging orifice, placed near together; moutli 
surrounded bj ciliated tentacles ; reproduction by 
ciliated firee-swimming ovules. 

Order L INFUNDIBULATA. 

Tentacles forming an uninterrupted funnel- 
shaped crown around the moutli. Exclusively 
marine.* (Order IL Hi^pocrepia^ consists exclu- 
sively of fresh-water species.) 

Cell with a round simple orifice .... Cyclosiomata. 

Cell-oritice filled with a thin, membranous, 
or calcareous plate, with a curved muuth, 
furnished with a moveable lip Cheilosimata, 

Oell-ori&oe surrotinded by a fringe of 
brisiles (more or less developed) when the 
animal is protruded Cienathmaia^ 

Sub-Order 1. GY0L08T0MATA. 

Polyzoary calcareous, massive, circular, 
lobed, or divided dichotomously ; cells long 
and tubular, with a round, promineut, un- 
constricted orifice Tubuli^orada, 

Polyzoary plant-like, jointed, branched ; " "» 

cells tubular, disposed in one or two series, 
inth round orifices looking to opposite sides Crinada, 

Family L Tubuliporad^. 

TubvMpora (Lamk.). Wart-like, with a defined 
base; cells sub-erect, aggregated, or in imperfect 

rows, more or less free at the tip. 

* With the exception of Paluiicdla aaiicvlaiay a spedeB found 
in the loagbs of Ireland, whidi appeaxB to belong to this Order. 
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§ 1. With a tliin sessile cup-likc base. 

T. patina. Fig. l; 
hispida. 

§ 2. With a lengthened or thickened base. 

T. penicillatft. 
iruncata. 

§ 3. Lobed, with an unmargined base* 



T. lobulata. 
phalangea. 



T. serpens. 
hjEuina. 






Dimtopora (Lamx.). Encrusting, undefined; cells 
alternating, tabular, horizontal, immersed, with a 

raised ciiciilar orifice. 

D. obelia. Fig. 2 ; «. and mag* 

Idmoma (Lamz.). Divided dichotomonsly, erect ; 
cells onl^ on one side, tabular, in transverse rows, 
divided into two sets hj a me^l longitudinal line* 

I. atlaatioa. Fig. Z\n,B, and mag, 

Fu^tulij^a (De Blainv.). Erect, cylindrical; 
ceUs semi^immersed, opening all round, with a 
prominent orifice. 

P. prohoscidea. fig. 4 ; ». and mag. 



Digitized by Google 



CBISIADiB. 



9 



Ahcto (Lamx.). Creeping, adherent, irregularly 
branching ; cells horizontal, in one or more linear 
series^ with their extremities ficee. 

A. granulata. 

major. 

dilatans. Fig. 5 ; n,9, and mag. 
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Family II. Cbisiadjb. 

Crista (Lamx.). Cells in two rows^ sub-alternate; 
the orifice entire and terminaL 

G. ebamea. 

denticulata. Eig. 6 ; n.s. and mag. 

aculeata. 

geniculata. 

Criaidia (M.-Edw.J. Cells in a single row; 
the extremities free, diverging. 

C. camuta. Fig. 7 ; ».s, and mag, 
aetacea. 

Sub- Order 11. GHEIL08T0MATA. 

Polyzoary divided into distinct portions 
or Joints by flexible articul-itioiis . . . Articidata. 
Poljiaoary continuous and ui\jointed . • Imrticulata. 
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Tkibe I. Abticulata. 

Polyzoary branched, erect ; branches 
cylindrical, with the cells arranged on all 
sides Saliconiariadan 

Pol\ /oary braiiched, erect ; branches 
Hat, linear, with the cells on the same 
plane Cellulariada, 




Family I. Salicuknariad^. 

Saliccmaria (Cuv.). Surface divided into lo- 
zenge-shaped spaceSi by ridges surroimding the 
cells, 

B, &roiiiim<nd€s. Fig. 8 ; n.». and mag. 

Family n. Cellulariad^ 

(Mhdaria (PalL). Cells in two or three rows ; 
more than four between two joints, contiguous, 

perforated beliincl ; no birirs-licad nor wliip. 
C. Peachii Fig. 9 ; n,s. and mag. 

Menipea (Iiamx.). Cell oblong, tapering down- 
wards, not perforate behind; one or two birds'- 

lieads in front bcluw the aperture. 

M. ternata. Fig. 10 ; a, and ntag. 
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ScntpoceUaria (Van Beneden). Cell with a whip 
behind, and a sessile bird's-head at the upper and 
outer angle; aperture spinous. 

S. scrupea. 

scrupoaa. Eig. 11 ; n,s. and ma^. 




11 

Cauda (Lamx.). Cell with a whip in a notch in 
the outer side; no bird's-head on the angle. 
C. reptans. Fig. 12; and nu^. 
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TfiiBE n. Inarticulata. 

Cells in one series Sa upanada, 

Cells in more than one series 

Cells opposite, in pairs .... Gemllariada, 
Branches narrow; cells in two 
series or more — 

Whips or birds'-heads at the 

back Cahereadmn 

No whips; birds -heads jointed BteeUanadm, 
Expanded, foliaoeous, flexible, 

erect Fluairada. 

Expanded, enrni^^ting, stonj; cells 

horizontal, in qunicunx Mmbroniporada 

Massive, globose, encrusting, or 
erect, stony ; cells vertical to the 
common plane, irregularly heaped 

together CelLe^orada. 

Expanded and leafy, or branch- 
ing, stony ; cells in the same plane, 
in quincunx Escharada, 




Family L Scbupariad^. 

Scruparia (Oken). Erect, branching ; cell bom^ 
shaped, simple ; apertnie obliquely terminal. 
S. ehelata* Fig. 13 ; n, s. and mag. 
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Salpingta (Coppin). Erect, branching ; cell 
elongated, its base furnished with spines and 
trumpet-shaped processes ; aperture lateral. 

S.Has8ami. Fig. 14; 

Htppothoa (Lvimx,) , Creeping, adhering; branches 
springing from the sides of the cells. 
H. catenularia. 



divaiicata. Fig. 15 ; «. «. and «m^. 




19 20 

j^tea (Lamx.). Base a creeping, adhering thread; 
cells tabular, erect, scattered. 

M. anguina. Fig. 16 ; n. s, and ma^, 
truioata. 
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Beania (Johnst.). Base a creeping, adhering, 
branching thread; cells sessile, erect, scattered, 
with a double spinous keel on one side. 

B. muabiiiB. Fig. 17 ; n*s, and ma^. 

Family 1L. Gemellariad^, 

Gemellaria (Sav.). Cells joined back to back, 

all the pairs facing the same way ; aperture oval, 
oblique; no birds '-heads, 

G. lohcata. Eig. 18 ; iub> and mag. 

Notamia (Flem.), Each pair of cells arising from 
the next pair but one below it, by tubular pro- 
longations; tobacco-pipe-shaped bircia^-heada above 
each pair. 

N. bui-saria. Fig. 19 ; n.s. and mag* 

4 




Family III. CASfiREAD^. 



Caherea (Lamx.). Cells (in the Brit, sp.) two 
or three rowed; branches furnished behind with 
many large whips, placed obliquely in two rows. 
(XHookeri Eig*20; «.«.andiRMK/« 
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Family IV. BiCELLARiADiE. 

BiceUaria (De BL). Cells top-shaped, distinct^ 
aimed with spines ; aperture looting upwards. 

B. ciliata. Fig. 21 ; n, s. and ma^, 

Bugvla (Oken). Cells elliptical, closely con- 
tiguous, in two or more rows ; aperture very 
large ; margin simple, not thickened ; birds^-heaw 

(generally present) stalked and jointed. 



B. neritina. 
flabellata. 



B. plumosa. 
Murrayana, 



avicularia. Fig. 22 \ n. s, and ma^. 






8S 

Family V. Flustbada 

Flustra (Linn.). Cells contiguous, on both sides 

of the expansion. 

E. foliacea. F. tnmcaia. 

papyraoea. Eig. 23 ; and mag. 

Carbasea (Gray). Cells contiguous, on one side 
only. 

C. papyrea. Fig. 24 ; ». and mag. 
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Family VL Mbhbsanifobad^. 

Memhranipora (Jolinst.). Cells open in front, 
with raised margins ; usuallj encrusting sea^weeds, 
more rarely shells and stones. 

M. membranacea. M. llemingii. 

piloea. Fig. 25 ; n, s, and mag, Bosselii. 
ooriaoea. lacrohdi. . 

lineata. monostachyB. 






L^alia ( Johnst.). Cells closed in front, spread- 
ing from the centre outwards. 

N.B. The British species of this genus, which 
axe very numerous, are thus subdivided by Mr. 
Busk: — 

* FunuBhed with birds^-heads. 

a. Bird*s-head medial and single. 
cu Above the mouth 

L. BrongmartiL 
h. Below the mouth. 
L. LandsboroTii. L. condniUL 
reticulata. verruoosa. 
auriculaia. violacea. 

/3. Bii db -heads double \ or if single, on one side. 
L. spinifera. L. coocinea. 

trispinofia. limim 
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Furnished with whips. 
L. ciliata. 
QattT». 
HyndmaimL 

With neither birds '-heads nor whips. 

a. The mouth armed with spines. 
L. variolosa. L. ventricosa. 

nitida. 
annidata. 
bispinosa. 
Peaohii. 

/3. The mouth unarmed, 
L. figularis. 

pertusa. [and ma^. Malusii. 
Pallasiana. Fig. 26 ; n. s. granifera. 



mclolontha. 
innominata. 
punctata. 



L. simplex. 



labrosa. 



hyalina. 



t e 




27 



Family Vn. Celleporad^. 

Cellepora (Fabr,). Cells vase-like, with a beak 
on one or both sides, famished with a bird's-head. 

* Compact. 

0. pumicosa. Fig. 27 ; n, 9, and am^. 

Hassallii. 
vitriua. 
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** Branching, 

C. ramuloea* 
Skenei« 

Family Yin. EsoHARADiB. 

Eschara (Bay). Cells on both snrfaces of the 
ezpanaion, immersed, and coalescent. 

E. foliacea. Fig. 2S \ n, s, and ma^, 
cervicomis. 

Betepora (Lamk.). Leafy, reticulated ; ceUs im- 
mersed, on one surface only. 

R cellulosa. Fig. 29 ; n. i. and ma§f. 
Beaniana. 




29 so 51 



Sub- Order lU. CTEN08T0MATA. 

Polyzoary sponge-like, fleshy, irregular in 
sharpe; cells immersed, with a contractile 
orifice • JkyonuUada, 

Polyzoary plant-like, hom^f tubular ; cells 
free, deciduoas ; the extremity flexible and 
invertlle Fetieulariada 
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Polyzoary plant-like, creeping, adherent, 
sending up at irregular intervals free, erect, 
stalked polypes, without distinct cells • • Fedicellimd/e. 

Family I. Algtonidiad^. 

Akyonidium (Lamx.). Erect, lobed, or simple ; 
cells immersed, fiye-angled. 

A. gelatinoBum. A. parasiticum. 

nirsutum. Fig. 30 ; » . 9, and mag, 

Cycloum (Ilassall). Encnistinc^, covered with 
imperforate warts ; eggs in circular clusters. 

C. papillosum. Fig. 31 ; n,s, and mag* 




It S3 "ti 

Sarcaehttum (Hass.), Encrusting, covered with 

perforate prominences, in which the cells are im- 
mersed ; eg2:s scattered singly throughout, 

&polyounL Fig. 32; aad«M^. 

Family n. Yesiculabiada 

Anuuhia (Lamx.^. Shoot slender, thread-like, 
erect, branched ; ceila tubular, mutually adherent, 

c2 
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set on one side onljr, in a single row, the rows 
separated by blank intervals ; animals with eight 
tentacles. 

A. lendigera. Fig. 33; and moff. 

Veaicularia (Thomps.). Shoot branched, jointed ; 
cells oval, separated, on one side, in one row; 
an im als with eight tentacles and a gizzard. 

Y.spmosa. Fig. 34 ; » . and md^. 

VdUeeria (Flem.). Variously branched; cells 
oval, clustered irregularly ; animals with eight 
tentacles, no gizzard. 

V. cuscata. Fig. 35 ; and mag, 
uva. 

pustiilosa. 




35 M 



MimoseUa (Hincks). Variously branched ; cells 
ovate, set in two rows, opposite, with a joint at the 
base, on which they can move to and m>, and fold 
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together on the branches ; animals with eight ten- 
tacles and a gizzard. 

M. gracilis. Fig. 36 ; ». s, and mag. 

AveneUa (Dalyell). Slender, thread-like, creep- 
ing, nearly simple ; cells large, solitary, irregularly 
scattered, set in a single row, slightly contracted at 
the top, curved; animals with from twenty to 
twenlj'jfonr tentacles, and a small gizzard. 

A.Daljellii. Fig. 37; 

Nolella (Gosse). Cells erect, sub -cylindrical, 
crowded on tubes which form an undeiined encrust- 




ar 38 



ing mat ; animals with eighteen tentacles, forming 
a bell. 

N. stipata. Fig. 38 \ n, s, and «m^, 

Bowerbanhia (Farre). Hatted and creeping, 
or erect and irregularly branched ; cells tubular, 
densely clustered : animals with eight to ten ten- 
tacles, and a strong gizzard. 

B. imbricaia. Fig. 39 ; n, s. and mag. 
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Farrella (Ehr.) . As Bowerhankia^\3i\ki the animals 
with twelve to thirty tentacleSi and no gizzard. 

F. repens. 
elongata. 

gigautea. Fig. 40 ; «. and mag. 



S9 




Anguinella (Van Ben.). Branched in a palmate 
manner, one tube springing out of another, largely 
composed of mud ; animals with twelve tentacles 
and no gizzard. 

A. palmata. Fig. 41 ; mag. 
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Family IIL Pedigellinada 

PedtcelUna (Sars). Animal globose, with a 
circle of short tentacles, which axe curled up in* 
wardly, and are not retiactile ; placed at the sum- 
mit of an erect slender stalk, whicli sjjiiiiga fiom 
a creeping, adherent tliread. 

P. eohinata. 

Belgica. Fig. 42 ; and nuui. 
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Class II. TUNIOATA. 

(ASCIDIANS.) 

The relationship between the animals of the 
Class just dismissed and those of the present is 
close and obvious. The cell of the Polyzoan is 

represented in the Ascidian by the test or tunic^ an 
envelope of cartilaQ;inous, leathery, fleshy, or mem- 
branous consistencCj ha\4ng two orifices. Within 
the test is another envelopCi distinguished as the 
maniUj having two orifices correspon^n^ to those 
of the test The true digestive stomach is situated 
at a great distance from the receiving orifice, and 
near tlie bottom of the cavity of the body, whence 
(in the majority of cases) the intestine, bending 
abruptly upwards, terminates in the secondary ori- 
fice, a Uttle on one side of the piimaiy (or receiv- 
ing) one. 

Thus far the parallelism is very close with the 

POLYZOA. There arc, however, important devia- 
tions from the structure proper to that Class. The 
crown of radiating tentacles, richly ciliated, is here 
represented by mfnute rudiments/the slight impor- 
tance of which is indicated by their being common 
to both apertures in some species, and absent from 
both in others ; while the daborate array of cilia, 
which peiforms so essential a part in the function 
of respiration, appears under quite another form. 
The lengthened gullet and crop leading to the 
stomach in the Polxzoa, is here dilated so as to 
form a sac of still more enormous dimensionSi the 
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whole internal surface of which is covered with 
vibrating cilia, while the sac itself is composed of 
a tissue of blood-vessels, crossing each other at 
right angles, so as to form a musUn-like fabric of 
exquisite fineness. . 

m order to understand the relation of this respi- 
ratory sac with the Lieathing apparatus of the 
PoLYZOA, it seems to me that we have only to 
suppose the tentacles (which are, doubtless, the 
blood-vessels of the latter) turned into the gullet, 
and spread ot^ its interior surface, giving off 
a number of cross branches, uniting the whole into 
a network ; — and we have essentially the sac of the 
Asddia, 

Few microscopic spectacles are more interesting 
than the sight of the circulation of the blood along 
the network of this exquisite tissue, and that of the 
ciliary waves by which the circiilating fluid is 
reviyified. In the transparent spedies, such as 
Clavelina, Ftrophora^ &c., both phenomena are 
seen to great advantage. The effect of the reticu- 
lation is to divide the whole suxiiace of the sac into 
oblong or oval spaces, set in regular rows ; which 
spaces, being formed by the nio£fied tentacles with 
their ramifications, bear the cilia on their circum- 
ferences. The optical effect of vibrating cilia is, 
as is well known, an appearance of dark teeth 
chasing each other ; and in this case we seem to 
see a vast number of oblong or oval rings, set in 
orderly arrangement, each composed of a circular 
series of these running teeth, like the cogs on the 
crown-wheel of a watch, chasing each other round 
and round, with an even, moderately rapid, inces- 
sant pursuit. 

At the same time, between the oval spaces — that 
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iS| within the yessels,^ which by their leticolation 
make the spaces — the blood-globtdes wind along, 

iiiu\ iiig by jerks as impelled by the pulsations of 
a iieart set in a distinct cavity below the lower 
extremity of tlie breathing sac. This blood-circu- 
lation is intermittent in duration, and reversible in 
its course. For instance, in Ptrophara^ after about 
a hundred regular pulsations, during which the 
blood-globules have been uniformly driven from 
left to Tight^ suddenly the heart ceases to beat, the 
globules rest in their course, and all is still. In 
a few seconds the pulsations begin again, and pro* 
ceed with as much regularity as before ; but the 
course of the circulation is reversed, — it is uofwjrQm 
right to left. 

The stomach in this Class is a dilatation or 
chamber of the alimentary canal, the surface of 
which is surrounded by a glandular mass, perform- 
ing the functions of a liver : the bile secreted by 
the latter finds its way into the stomach through 
perforations in its walls. The intestine does not 
reach to the exterior of the animal, but terminates 
loosely in a cavity which opens by the secondary 
orifice. Not only tlie remains of the digested food, 
but also the eggs, find their way out through this 
aperture. I have seen the globular crimson eggs 
of the little Cynthia groasularia shot out firom uus 
orifice to the number of a dozen or more in suc- 
cession, and with a propellent force that carried 
them up perpendicularly to a height equal to ten 
times that of the animal. 

So far as is known, the sexes are united in the 
same individual. 

* Rather grooyee^ or open canais^ and not true tulmlar 
vessek. 
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The young animal in this Glass passes throngh 

a metamorphosis. At first it has a tadpole-like 
form, with a long flattened tail, which is an efficient 
swimming organ. Button-like warts bud out from 
the fore part, by which the infant Tunicate pre- 
sently cements itself to some fixed body; soon 
after which the tail is absorbed^ and the adult form 
is assumed. 

The nervous system is represented hj a single 
ganglion, situated beneath the mantle between the 
two orifices. Nerves pass from this centre to various 
parts of the body, and to the organs of sense. The 
most distinct of these latter are the eyes and the 
tentacles. In many species we see eight red specks 
placed around the margin of the receiving orifice, 
and six around the discliars^in^^ one. These are 
eyes^ which possess (according to Xxohn and other 
anatomists) all the parts necessary for distinct 
vision, viz., the sclerotic coat, cornea, pigment, 
iris, tapetum, vitreous hmnonr, ciystallme lens, 

retina, and optic nerve. 

Fixed and almost motionless as most of the 
TuNiCATA are, during life, the muscular system 
is little developed in them. In general it consists 
of a few circular and longitudinal bands, the chief 
operation of which is the spasmodic enlargement 
or contraction of the body-cavity at certain inter- 
vals, by which the surrounding water is emitted or 
ejected. The opening and closing of the orifices 
are, in most cases, the only voluntary movements 
that can be detected in these sluggish animals. 

Some modifications under which the Tunicata 
present themselves to iis require to be noticed. 
Many of the forms are compound, such as the 
BotrylU^ those Httlc patches of firm jelly which we 



Diyiliz 



28 



TUNICATA. 



find between tide-marks, adhering to sea-weeds or 
to stones, of various gaj coloois, set with minute 
stars of brighter hues. These stars, or systems^ of 
which there may he many in a single patch, are 
composed of minute TuNlCATA, set in a radiating 
circle, and marked by this peculiarity ; that instead 
of the two orifices being placed close together, as 
usual, the receiving one alone is directed outwards, 
the discharging one opening at the opposite extre- 
mity into a common circular reservoir, which is 
the outlet of that ]iarticular system. 

In other cases the animals are united into com- 
pound systems, enveloped in a common mass ; but 
the form of each animal is that already described, 
each having its own discharging orifice placed near 
the receiving one. These compound encrusting 
forms show a relation to the Alcyonidiad(B among 

the POLYZOA. 

There are other genera, again, which consist of 
animals individually distinct, and of the ordinary 
structure, but which spring singly from a common 
creeping root-thread. These [Glavelinadce) present 
the most close analogy with the condition of the 
Vesicular ladce, and particularly of Pedicellina, 

Though the general habit of this Class is to be 
permanently fixed to foreign bodies, yet there are 
some members of it which are free* The genus 
PelofMBa appears to have a form, stmcture, and 
habits, wliicii bring it into proximity with some 
of the worm-like Echinodermata. " They pre- 
sent the remarkable positive anatomical character 
of an union of mantle with test'^ * 

In this latter character they are paralleled by 
the still more free Salpadmf creatures which differ 

* Forbes and Hanley ; Br. MoU. L i2. 
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Tery widely from the ordinary conditions of their 
relatives. They are chiefly tropical and oceanic 

animals, swimmers in tlic Avide and open sea, 
visiting our coast so rarely that we can scarcely 
reckon them as properly British animals. Hence 
I shall but briefly notice their more obvious pecu- 
liarities. 

These creatures are found sometimes solitary, 

at others united in long chains composed of nume- 
rous individuals alike in form and structure, each 
an independent being, though constantly associated, 
and linearly ag^egated with its companions. These 
long chains swim through the water with regular 
serpentine movements, the result of the combined 
reception and discharge of water by the whole 
group. When lifted from the water, the links of 
the cliain fall asundor, the several animals of which 
it is composed losing their power of adhesion. 

The solitary Salp® are very dissimilar from 
these in form and structure, and axe never found 
united in chains. They were, therefore, supposed 
to be distinct species ; but the discovery was made 
by Chamisso, that both the one and the other 
formed but parts of the perfect type of a single 
species. The progeny of the Cham-Salpa is a 
solitary Salpa, and that of the solitary Salpa is 
a Cham-Salpa, according to the law of " Alter- 
nation of Generations,'* which has already been 
mentioned as prevailing among the Zoofhyta and 

the ACALEPHA.* 

♦ Professor Huxley contends that the true expression of th© 
phenomena is as follows: — The Chain-Salpa alone produces a 
true embryo by proper geueration, which becomes a solitary 
Salpft; this, by a prooess of gemmatioii, produoes a ''bud," or 
^ stolooy" which, under the foim of a Chain-Salpa^ is nothing 
mor«^ homologicaUyy than a hgMfjf imid/mdmliMd ffmeraitine 
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Localities^ &c, — The BotrylU and some other 
of the encrasting genera are found on stones, and 
on the surface of the rocks, but more commonly 

on the broad fronds of Fuciy and other sea- weeds, 
and more abundantly near low- water mark than 
in deep water. Others of the compound races, as 
Amcenxdum^ chiefljr affect the sides of perpen- 
dicular or overhanging ledges, the sides of caverns, 
and similar dark situations. The GUweUnadm 
generally occur in little pools. Th^AscidiiB usually 
adhere to stones and old shells, as do the Cynthim, 
&c. ; but some of the smaller kinds adhere to sea- 
weeds. When the Ascidm are found within tide- 
marks, they generally adhere to the under-side of 
stones. The SctlpiB occur only at the surface of 
the sea in summer, and when the weather is 
tranquil. 

Tdpiifificcitxon, — The condition of existence, whe- 
ther solitary, social (budding in groups from one 
root) , or compound (many individuals being orga- 
nically united into one or more systems) ; the con- 
nexion of the man^fe with the test^ whether they 
are united throughout, or only at the orifices ; the 
texture of the test; the freedom or fixity of the 
individual ; if fixed, the point and extent of its 
attachment ; the relative situation of the orifices ; 
the number of their rays when expanded; the 
presence and number of eyes ; are important points 
to be noticed in the discrimination of species in 
this Class. The relative value of the characters 
may be in some measure inferred from the order 
in which they are here mentioned, 

Of^A." ''The whole process cUffen from tliat eommon to 

animals in general in nothing but the independence and appa* 
rent individuality of the genmtiye ofgao.'' (Phil. Trans. 1S51» 
Part II. p. 578.) 
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Authorities.— T have been chiefly indebted to 
M. SavignVs M^moires sur les Animaiix sans Ver^ 
t^bres;'' Dr. Mibie-Edwards's Observations snr 

Ics Ascidies Composees Messrs. Forbes and Han- 
ley's " British MoUusca Siebold and Kr.lliker's 
" Anatomy of the Invertebrata (Burnett's edi- 
tion) ; ana Professor Huxley's Memoir on Salpa 
and Pyrosoma." 

TUNICATA. 

Molluscous animals enveloped ina^^ composed 
of ceUtdosBy famished with two orifices, a receiving 
{hranchtal) and a discharging {anal} one ; mantle 
fonning an interior tunic, also furnished with two 
oritices corresponding with those of the test^ and 
adhering to them; gills occupying the interior 
surface of a membranous sac, banging between the 
branchial orifice and the entrance of the stomach, 
and leadino* to the latter. 

Animal attached ; mantle united to the 

test only at the orifices. 

Individuals organicaUy united in 

systems Soiryllida! 

Individuals distinct, but associated by 

a common root-tliread Clavelinadif, 

Individuals isolated AmUada, 

Animal free ; test and mantle united 
throughout. 

Orifices near together Pelonfmdce, 

Oriiices placed at opposite extremities Salpida, 

Fahilt L Botktllid^. 

Aplidium (Sav.). Mass sessile, varying in form, 
gelatinous, or cartilaginous, composed of numerous 
systems, with no central cavity. Animals com- 
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posed of thorax, fore-abdomen, and hind-abdomen; 
branching orifice six-rayed; anal oriiice simple, 
indistinct 

A. fictifl. A. nutans. • 

fidlax. Fig. 43 ; if. s, and moff yerraoosnm. 

Sidnyum (Say.). Mass a number of cones 
truncated and starred at the summit, rising from a 
common encrusting base, each including one sys- 
tem with a depressed centre. Animals composed 
of thorax and abdomen; branchial orifice eight- 
rayed* 

S. turbinatum. Fig. 44 ; «. 
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Polyelinum (Sav.). Mass sessile, varying in 
form, gelatinous or cartilaginous, composed of nu- 
merous systems, which are convex and radiating, 
with a central cavity. Animals composed of 
thorax, fore-abdomen, and a long-stalked hind- 
abdomen ; branchial orifice six-rayed ; anal orifice 
projecting horissontally. 

P. aurantium. Fig. 45;«.«. 
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Amcercmum (M.-Edw.)« Mass lobed or encrust- 
ing, sessile or stalked ; systems numerous, having 
a central cavity. Animals as in ApUdmm; anal 
orifices opening into a common disciiarging vent, 

A. nroliferom. Fig. 46 ; 9. aod ma^, 
Nordmaimi. 

albicans. 

Leptoclinum (M.«£dw«). Mass thin, sessile, en- 
crusting, varying in form ; systems numerous* 
Animals composed of thorax and abdomen ; 
brancliial orifice six-rayed ; anal orifice opening 
into a common vent, more or less ramified. 

L. macxilosum. L, gelatinosum. Pig. 47 ; ». 
asperum. Listerianum. 
aureum. pimctatum. 





46 



At 



DisUma (Gaertn.). Mass sessile, cartila^nouB, 
varying in form ; systems numerous, circular. 

Aiiiinals placed irregularly in one or two ranks, 
com|)(>sed of thorax and a stalked abdomen; 
braudiial and anal orifices six-rayed. 

1). rubrum. Fig. 46 ^ a. 
variolosum. 

D 
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Botryllus (GaertnA Mass sessile, encrusting, 
gelatinous, comDosea of munerous sTstems, in 
which the animals are ranged horizontally in star- 
like circles around a common vent. Animals -vs ith 
no division of tlie body into paxts ; branchial orifice 
simple, remote firom the vent. 

B. Schloeseri. B. violaoeus* 

polycycIuB. Fig. 49 ; n, s, smaragdus. 
gemmeus. bivittatus. 




Bot^l/llo'khs (M.-Edw.). Eesembling Botryllus, 
but flic systems forming irregularly-branched or 
winding lines. Animals placed vertically ; the two 
orifices near together. 

B. Lcachii. B. rotifera. 

albicans. rubra. Fig. 50 ; ». 

Syntethys (Forbes). Mass sessile, gelatinous, 
forming a single system. Animals sessile, having 
simple orifices without rays. 

S. Hebridicus. Fig. 51 ; | ». $. 

Family 11. CLAVELiNAD-fi. 

Clavelwa i^^Y,), Animals oblong, erect ; thorax 
marked with coloured lines. 

C. lepadifonnis. Fig. 52 ; «. 

producta. 
pumilio? 
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Perophora (Wiegm.). Animals roundish, com* 

pressed ; thorax not marked with lines. 

P. ListerL Fig. 53 ; n,s. and moff. 
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Family III. Ascidiab^. 

Asridta (Bast.). Body sessile; test more or less 
leathery ; branchial sac not folded, surmounted by 
a circle of simple tentacles ; branchial orifice eight- 
lobed ; anal six-lobed ; botii circular. 

A. intestinalis. A parfillclogramina, 

carina. prunum. 

venosa. aspersa. 

mentula. vitrea. 

arachnoidea. concliilega. 

scabra. orbicularis, 

virginea. Fig. 54 ; a. echmata. 

Molgula (Forbes). Body globose, attached or 
free ; test membranous, usually invested with 
foreign matters; branchial orifice six-lobed; anal 
f ourJiobed ; both on yeiy contractile, naked tubes. 

M, oculata. 

tubuiosa. Fig. 55 ; 
D 2 
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Cynthia (Sav.). Body sessile; test leatheiy; 
branchial sac folded lengthwise : both orifices 
four-sided. 



C. microcosmus. 
eland icans, 

tuberosa. 



C. moras. 

rustica. 
gi'ossularia. 



quadrangularis. Fig. 56 ; «. s, ampulla. 



informis. 
tesselata. 
limacina. 



mamiiiillarLs. 
aggregata. 
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FaMILT IV, FeIiON.£AD.S, 

Peknma (Forbes). Test cylindrical, unattached ; 
orifices wimout rays, on two equal approximate 
warty eminences at the fore extremity. 

P. corrugata. Eig. 67. 
glabra. 

Family V. Salpad^e. 

Salpa (Gmel.). Test and mantle cylindrical or 
oval, open at both extremities ; anal orifice wide, 
transverse, and famished with a valve; swims 
freely in the ocean. 

S. runcinata. Fig. 58 ; ». 
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Appendicularia (Chamisso). Test and mantle 
flask - shaped, gelatinous, transparent, with a 

branchial orifice at the smaller end ; vent opening 
on the back ; a broad, ribbon-like, erect tail. 

A^flagelluml Fig* 69; \, 



57 





Digitized by Google 



38 



Class ill. CONCHIFERA. 
(Bivalves.) 

A Bivalve may be considered as a Tunicate 
more or less opened down one side (the ventral 
side), and enveloped in a shell instead of a test. 
Hence the shell (representing the test), the mantle, 
and the breathing organ, instead of being so many 
sacs, are all composed of leaves facing each other, 
opening in front, and united at the back, exactly 
like the covers and leaves of a book. 

The shell is the outermost envelope. It consists 
of a pair of vahreS) more or less exactly corre- 
spondmg to each other in size and shape. Its 
sabstance is carbonate of lime deposited m mem- 
branous cells, or in membranous folds. By means 
of acids the lime may be wholly dissolved away, 
and the membranous base remains, retaining the 
form without the consistence of the original shell. 

Considered as to its structure, shell consists of 
two very distinct portions. The outer layer is 
formed of close prisms of lime, or rather cells filled 
witli lime, standing perpendicularly or obliquely 
to the plane of the valve. They are deposited 
at certain definite periods by the mantle-borders, 
in a manner to be described presently. The inner 
layer is more or less pearly, and is composed of 
thin coats of lime, not contained in cells, but 
deposited in folds of the membranous base. The 
origin of this layer is the whole outer surface of 
the mantle-leaves. 

The sheU-valves are not united to the contained 
animal, except at certain points by the insertion of 
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the ends of certain muscles, and by a horny skin 
{eptdsrmts) belonging to the mantle, and stretch- 
ing over the edges of the valves and upon their 
exterior. SometimeB the epidermis encloses even 
the siphons, but in many cases it is not to be 
delected at all. 

At the back the yalres are connected together 
partly by an elastic dense substance, somewhat 
resembling india-rubber (the ligament), and partly 
by a hinge, usually made of teeth and cavities 
fitting into each other. The use of the ligament is 
to force open the yalves, in opposition to the con- 
tractile power of the muscles within, which draw 
them together. The ligament may be placed within 
or without the hinge, or partly the one and partly 
the other. In the former case the fibres are com- 
pressed, and in the latter they are stretched when 
the valves are closed ; in either ease it is their 
elasticity which opens the valves. 

On separating the valves, we see next the two 
leaves or the mantle. These are delicately thin, 
except at their external edges, where they are 
somewhat thickened. These margins, also, are fre- 
quently fiixnished with sensitive tentacles and 
other organs of sense, as well as with glands, 
which are often highly colonred. One prominent 
ftmction of the mantle is the formation and peri- 
odical increase of the shell, the process of w liich 
has been so graphically described by Professor 
Jones that I shall cite his words : — 

When the animal is engaged in increasing the 
dimensions of its abode, the margin of the mantle 
is protruded, and firmly adherent all round to the 
circumference of the valve with which it corre- 
sponds. Thus circumstanced, it secretes calcareous 
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matter, and deposits it in a soft state upon the 
extieme edge of the shell, where the secretion 
hardens and becomes conyerted into a layer of solid 

testaceous substance. At intervals this process is 
repeated, and every newly-formed layer enlarges 
the diameter of the valve. The concentric strata 
thus deposited remain distinguishable externally, 
and thus the lines of growth marking the progres-* 
sive increase of size may easily be traced.' 

" It appears that at certain times the deposition 
of calcareous substance from the fringed circum- 
ference of the mantle is much more abundant than 
at others: in this case ridges are formed at distinct 
intervals ; or, if the border of the mantle at such 
periods shoots out beyond its nsnal position, broad 
plates of shell, or spines of different lengtihs, are 
secreted, which, remaining permanent, indicate, by 
the interspaces separating successively deposited 
growths of this description, the periodical stimulus 
to increased action that caused their formation. 

WhAt&mc thickness the shell may subsequently 
attain, the external surface is thus exclusively 
composed of layers deposited in succession by tlic 
margin of the mantle ; and, seeing that this is the 
case, nothing is more easy than to nnderstand how 
the colours seen upon the exterior of the shell are 
deposited, and assume that definite arrangement 
characteristic of the species. We diave dieady 
said that the border of the mantle contains, in i^ 
substance, coloured spots : these, when minutely 
examined, are found to be of a crlandular character, 
and to owe then- peculiar colours to a pigment 
secreted by themsefvea ; the pigment so fhmished 
being therefore mixed up with the calcareous mat- 
ter at the time of its deposition, coloured lines are 



Digitized by C<.j 



OONCHIFEBA. 



found upon the exterior of the shell wherever 
these glandular organs exist. If the deposition of 
colour from the glands be kept up without remis- 
sion during the enlargement of the shell, the lines 
upon its 8ur£aoe are continuous and unbroken ; but 
if the pigment be famished only at intervals, spots 
or coloured patches of regular form, and gradually 
increasing in size with the growth of the mantle, 
recur in a longitudinal series wherever the paint- 
secreting glands are met with 

While the margin of the mantle is thus the 
sole agent in enlarging the cireumfBrence of the 
shell, its growth in thickness is accomplished by a 
secretion of a kind of calcareous varnish, derived 
from the external surface of the mantle generally ; 
which, being deposited layer by layer over me 
whole interior of the previously existing shell, pro- 
gressively adds to its weight and solidity. There 
is, moreover, a remarkable difference between the 
character of the material secreted by the marginal 
fringe, and that ftimished by the general surface 
of the [mantle-membrane] : the f ormer we have 
found to be more or less covered by glands ap-» 

ginted for the purpose, situated in the circum- 
"ence of the mantle ; but as these glands do not 
exist elsewhere, no coloimng matter is ever mixed 
with the layers that increase the thickness of the 
shell , so that the latter always remain of a delicate 
white hue, and form the well-known iridescent 
material usually distinguished by the name of 
nacrsy or Tnoiher ofjpearV^ * 

When we have removed the mantle-leaves, we 
find beneath them the f/ill-haves, two on each side. 
These, like tiie mantle-leaves and the shell-valves^ 

* Gen. Outline, 385. 
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are open in front, and united at tiie back. Each 

leaf consists of a scries of closc-sct transverse 
tubes, which open into channels leading into a 
cavity behind the united leaves. These tubes are 
clothed with ciliay which maintain a constant cur- 
rent in the water that bathes them. 

In moBt of the members of this Class there are 
two openings, exactly as in the Tunicata: the 
one for the admission of water, the other for its 
rejection. These often take the form of tubes 
(siphons), more or less lengthened and projected at 
will from the shell. The receiving siphon com- 
municates with the cayitj incbidea between the 
gill4eaye8, the discharging one with another cavity 
behind the leaves. In sonic species, however, the 
discharging siphon alone is present, tlie receiving 
one merging into the wider opening of the mantle- 
leaves j wMe in the Oyster family there are no 
siphonSy the mantle being entirely open* 

Within tiie innermost pair of gill-leayes are 
placed tlic various viscera, and in particiUar those 
of the digestive system. As in the Tunicata, the 
entrance to the stomach is placed at the bottom of 
the breathing organ, receiving the minute atoms 
of food that has been collected from the water- 
currents. The mouth, thus placed, is guarded by 
tumid lips, and by one or two pairs of broad mem- 
branous palps y or organs of a delicate sense. The 
food of all bivalves is microscopically minute ; it 
consists very largely of those dubious objects, 
abounding m both fresh and sea water, which 
occupy a debatable position between the animal 
and vegetable kingdoms, — the DuUomacea, Ac.* 

♦ The membranous palps, in many species, form so many 
grooves leading to the mouth, and the particles of food travel 
along them by meana of tlie cdLa witli wkick they are bordered. 
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The notion that Oysters can be fattened on oat- 
meal is a vulgar error. 

The stomach and intestine are very simple, and 
the latter opens into the chamber oi the dis- 
charging sipfion. 

The nervous system now becomes well de* 
veloped. It consists of three pairs of principal 
ganglions wltli tlieir branches. 

Organs of sense are likewise possessed hy tliis 
Class in an advanced condition of development. 
Besides the palps just noticed, many of the spe- 
des which haye the mantle open cany senar^ve 
lei^thened tentacles along its borders, set some- 
times in a single, sometimes in double rows. In 
the Scallops {Pecten), these are seen to great ad- 
vantage. The openings of the siphons are also 
generally protected by tentacles, which close down 
and form a sort of network across the orifice. In 
Phalas dactyJm^ these are curiously branched, like 
the tentacles which surroimd the mouth of the 
HolothurvBJ^ 

The organs of hearing consist of a pair of trnns- 
parent capsules filled with a clear fluid, l^ach 
contains a glassy globule, which constantly maui^ 
tains a very singiilar swinging and rotatory motion, 
that instantly ceases when the capsule is ruptured. 
TJiesc capsules arc situated in tlic foot. 

Organs of vision are much more obvious, at 
least in many species, being often highly coloured, 

" The important part which this apparatus berveu iu tlie taking 
of food, may be bmh by ooyeriBg the palps of utnodonto, 
with any coloured pow&. This powder is earned by the otZta 
from the sor&ce to the borders of the palpa* tlience upon their 

transversely grooved internal surfaces into the angle formed by 
these latter, thence into currents of the grooves, and so direct 
into the mouth." — SiEBOLD's AnaL of the InTertebrata, § 189. 
* »Seti my ^'Devonshire Coast^" p. 66, and pL ii. 
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very ntunerouB, and prominently situated. They 

may be well studied in the common Scallop {Pecten 
opercularisjj where they occur in great numbers, 
placed among the tentacles on the borders of the 
mantle. They are beautiful objects, as they gleara 
with the radianoe of precious stones. In other 
genera the eyes are differently placed ; as near one 
or the other extremity of the mantle (the fore part 
in Pinna, the hind in Tellina), or around the 
siphon -orifices, as in Pfiolas, Ve7ius, and Solen, 
In the Cockle (Cardium) the short siphons are 
suironnded with an extraordinaiy number of tenta- 
cles, capable of elongation and protrnsian, each of 
which bears an eye of diamond-uke brilliancy.* 

There is in many Conchifera a curious organ, 
known, from some of its functions, as the foot It 
is a muscular mass, frequently of great size, and 
capable of being poshed out from between the 
mantle and valves to^ a long distance. It some- 
times acts as a pushing pole, and at others as an 
anchor. In the boring kmds, which live in sand 
or mud, it is the organ by which they form 
tlieir ])(>rl"o rations, and descend into theni. Being 
stretched to its utmost, the extremity, which is 
generally pointed, is inserted into the soil ; then 
being bent up in the form of a hook, the whole 
organ is suddenly and forcibly contracted; the 
hook maintains its hold of the mud, and the result 
is tliat tlic whole animal witli its shell is dras^ged 
into the hole. The Cockles are able to peribrm 
vigorous leaps by means of this well-developed 
and versatile foot. 

In other species the foot is grooved ; and being 
associated with a gland which has the power of 

• Siebold, Anat Invert. § 187. 
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secreting a glutinous substance, the latter is drawn 

out by means of the groove into slender threads, 
which are attached by their tips to the rocks and 
other foreign bodies. The grooved foot is then 
ivithdravB, and the thread presently hardens into 
a very strong, highly elastic sort of silk, called 
hyssm. It is by the aggregation of many such 
threads that the common Mussel {Mi/lilus) moors 
itself to the rocks and to its fellows. 

It is not only soft mud or sand tliat yields to 
the burrowing efforts of the Conchifera. Not a 
few among uem bore tunnels into clay, wood, 
chalk, shale, sandstone, and even the most com- 
pact marble. The mode in which this is performed 
IS not yet ascertained. It cannot be by a chemical 
solvent secreted by the animal, since there is no 
menstruum known which will act on substances so 
varied. The constant rotation of the rough shell- 
valves, the application of the end of the foot, which 
in some cases is said to be studded with flinty 
points, and the incessant projection of ciliary cur- 
rents, wearing away the substance atom by atom, 
have all been suggested^ and are each maintained^ 
as the effective modus operandiy by names of re- 
putation. Perhaps all of these may be in turn 
employed ; for no one of them seems to afford a 

satisfactory solution of all llic difficulties. 

With one or two doubtful exceptions, the CON- 
CHIFERA have the sexes distinct, though, for the 
most part, the distinction can be recognised only 
bjr anatomical examination. The eegs are re^ 
ceived into one or other of the pairs of gill-leaves, 
which become much swollen with their presence. 

The young are hatched before they leave the 
parent, but present a form and structure totally 
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unlike those of the adult. They, therefore, pass 
throngh a metamoiphosis* The embryo form ap- 
pears to differ in different genera. In some, as 

the Union idee, or Freshwater Mussels, there is a 
pair of three-sided valves, partly enveloping a 
round mass covered with cilia, which, while in the 
egg, continuallj rotated. The rotatory movement 
soon ceases, and the emhryo divides into haiyes^ 
each coyered by a yalve. Each portion of this 
double animal has a ciliated mouth near the hinare, 
and a proper intestine of its own. In the middle 
of the angle formed by these halves is raised a 
short hollow cylinder, — the %^u«-forming organ, 
out of which projects a yery long tnmsparent 
hyssm. 

^^Near the hinge a large muscle passes from 

one valve to the other ; this, from the convulsive 
contractions which occur from time to time, gra- 
dually approximates the valves, which are wide 
open when the yonng individual escapes from the 
egg. These valves are trigonal and slightly con- 
yex. One of their sides goes to form the ninge, 
while the two remaining, which are a little arched, 
unite at an an2:le opposite. With this angle is 
articulated a prolongation curved downwards and 
inwards, and whose convex side has several spines. 
After their escape from the eggs, these embiyos 
are held together by their entangled bvsamea. 
Subsequently, when the addnctor-mnscle has de- 
finitely closed the valves, the embryonic halves 
are blended together, probably by a new meta- 
mornhosis." * 

Tne yonng of Modiola and KeUia are formed on 
an entirely different type. Their two yalyes, which 

* Siebold, Anat. Invert. § 200. 



Digitized by Google 



CONOHIEE&A. 



47 



are only aliglitlj separated, are overlapped hj two 

lobes, which are everted and providea with very 
active vibratile cilia: the young swim by means 
of these lobes.* The embryos of Teredo have been 
also observed swimming freely about by means 
of a foot-like organ, which protrudes between 
the valveS) and presents an active ciliary move- 
ment.t 

In order to apprehend aright tlic tccliiiical de- 
scriptions of families and genera in this Class, it 
may be needful to explain the principal terms used. 
The valves are hollow cones, the points of which 
are bent over towards one side. In some cases the 
conical form can scarcely be recognised, except by 
comparison with others, siicli as Isocardia, in 
which the points are much dcvelo])ed and curled 
in a spiral manner. The point is termed the beak 



The side towards which the beaks twist is the 
front side, and on this side, beneath the beaks, is 
often a depressed space termed the hmule, while on 
the hinder side is placed the h'r/ammt. The lunulcy 
tt/nho, and ligament, constitute the dorsal or back 
border; the opposite side to this, or that which 
gapes, is of conrse the ventral border. The lenq^ 
of a shell measnres a line drawn from the dorsal to 
the ventral border ; the midih, therefore, is a line 
at right angles to this ; and the thickness is mea- 
sured from tlie centre of one valve to that of the 
other, thiough the body of the animal. 

The siphons, when present, project from the 
hinder side ; the more ventral one is the receiving 
or hraThehial siphon, the more dorsal the discharg- 
ing or anal. The foot usually points towards the 

* LoY^D, Arch. SkaucL L 155. + Siebold^ Op. cit § 200. 
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front. When once we "know the hack and the 
helly, the front and the hind ends^ it ia of conrae 
easy to know the right and the left valve. Make 

tlic two valves to stand on their open edges, with 
the beaks uppermost, the ligament and the siphons 
next yom' body; then the right and left valves 
will answer to your right and left hands. 

The interior of the valves is marked by one or 
two mmmJmr impressions^ — depressed spaces, where 
the great muscles for drawing the valves together 
were inserted. Connecting these there is a mark, 
more or less bent in a sinuous manner, where the 
mantle was attached to the valve. This line is 
called the pallial impresfiionj ox the scar of the 
mantle {^oMiuw^. 

When one valve is the counterpart of its fellow, 
the shell is said to be equal- valved ; when tlic fore 
half and the hind half of the same valve are nearly 
equal, it is said to be eqital-sided. In general the 
GoNCHiFERA are nnequal-sided, the front half 
being the shorter* 

The hinge is formed of variously shaped teeth 
and depressions. Those teeth that are placed 
directly under the beak are called cardinal teeth ; 
those on either side are lateral teeth. 

Localities, &c. — The Oysters, the Scallops, and 
some other kinds dwell in deep water, associated in 
what are called beds. The Awmids are always 
attached by one valve to stones, or, in the case of 
the smaller species, to sea-weeds. The Scallops 
and the lAmoi can s^vim with a spasmodic flitting 
motion, by forcing jets of water through the com- 
pressed edges of the mantle.* The great Wing- 
shells (PtVioa) stand upright on the sea-bottom, 

* See luj jDevouoime Coast," p. 51. 
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tlie pointed end sunk deeply into the mud. The 
Mussel associates in dense beds on rocks between 
tide-marks. The little Cremllm crawl about bushy 
sea-weeds, by means of their long foot. The Mo- 
dioli and the Arcds hide in crevices of rocks, and 
under stones. The Cockles, the Veiieridai^ the 
MactradcBy the DonacidxB^ the TelUnadcB^ the Razors 
{Solemd(B)y and the Gapers {Myadce)^ all burrow 
into mud or sand, fi*om the level of the tide to 
great depths. The OasirocJuBnada and the Pho- 
ladidm bore into stone and other substances, and 
the dreaded Ship-worm (^Teredo) into submerged 
timber. 

Identificatwn. — Mr. S. P. Woodward enume- 
rates, as characters which have been most relied 
on for distinguishing" the families and genera of 
Oonchiferai the following, stated nearly in the order 
of their value : — 

The extent to which the mantle-lobeg are 
united ; the number and position of muscular im- 
pressions; the presence or absence of a pallial 
sinus; the form of the foot; the structure of the 
gills ; the microscopic structure of the sheU ; the 
position of the ligament, internal or external ; the 
dentition [toothing] of the hinge; equality or 
inequality of the valves ; regularity or inegularity 
of form ; the habit, whether free, burrowing, or 
iixed ; the medium of respiration, whether fresh 
or salt water. "* 

Authorities. — ^For structure, I have been much 
indebted to Siebold^s " Comparative Anatomy of 
the Invertebrata ; for systematic arrangement, 
I have consulted Forbes and Hanley's elaborate 

* Hanual of the liollusca^ 
£ 
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British MoUusca;" but have mainly followed 
Mr. S. P. Woodward's valuable " Manual of the 
Mollusca/' 

CONCHIFERA. 

Molluscous animals enveloped in a shell com- 
posed of carbonate of lime, forming two valves, 
comiected by a joint, and applied the one to the 
right, the other to the left side; mantle two- 
leaved, more or less open ventrally, generally wilii 
two orifices behind ; gills foxir4eaved ; no head ; 
mouth placed at the angle of the gills, furnished 
with lips and palps ; sexes distinct ; young imder- 
going a metamorphosis. 

PaJlial line sinuous Sinupallialia. 

Pallial Une simple* Int^ropaUiaHa* 

Order L SINUPALLIALIA. 

M antle closed : 

Foot short, truncate; shoil gaping 

at both ends Fholadida* 

Foot small, finger-shaped; shell 

gaping in frout Gasirodusfiada. 

Foot small, tongue-shaped; shell 
closed, or shaping behind. 

Shell tliiu, pearly within . . . Anafincuke* 
Hhell thick, opaque, dull . . , M^ada, 

Mantle open in front : 

Foot cjhndrical; shell very hroad, 

gftprng at both ends Solemda. 

Foot compressed, tongaenshaped; 
shell closed, or nearly so* 

Siphons separate Teliinada. 

Siphons united. 

Ligament internal .... Mactrad(B, 
Ligament external , . • Fenerida. 
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Family I. Pholadid^. 

S^ell gaping at both ends, thin, white, 
roughened like a rasp, without hinge or liga- 
ment; siren pftb on pel by accessory valves. 
Animal club-shaped; foot short, trun- 
cate ; mantle open only for the protru- 
sion of the foot; siphons large and 
long, united nearly to their tips, their 
oritices fringed. Borers into various 
substances. 

Teredo (Adanson). JShip^worm. Shell 
of two curved equal vabres, gaping at 
both ends. Animal worm-like, not co- 
vered hj the shell; mantle tubular; 
siphons long, forked at the tips. Bores 
into wood, which it lines with a shelly 
tube. 

T. Korvegica. Fig. 60 ; «. 

navalis. 
mo2;otara. 
bipexmata. 

Xylophaga (Turton). Shell as in 
Teredo, but gaping only in front. Ani- 
mal covered by the shell ; makes a ca- 
vity in wood, which is not lined with 
shell. 

X. dorsalis. Fig. 61 ; n. 

Pholas (Linn.). Piddock. Shell oval 
or oblong, equal-valved, unequal-sided, 

gaping, chiefly in front ; exterior beset 
with transverse ridges, and longitudi- 
nal furrows : Leiiks covered with cal- 
losities ; accessory pieces to the valves. 
Animal thick ; siphons very long, united except at 

B 2 
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the tips, which are fringed, but not disked ; foot 

large, short, truncate. Bores iuto various sub- 
stances. 

P. dactylus. 

parva. Jig. 63 ; n, s, 

crispata. 
Candida. 
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Pholadidea (Leach). Nearly as Pholaa^ but the 
shell has no callosities, and there is a cup-like 
appendage surrounding the base of the siphons ; 

the siphons terminate in a fringed disk. 

P. papyiacea. Pig. 62 ; n»s* 

Family U. Gastkoch^nad^ 

Shell equal- valved, very unequal -sided, gaping 
in front ; pallial line sinuated. Animal oblong or 
club-shaped ; siphons capable of being gxeatlj 
lengthened, wholly united ; mantle closed^ except 
to give exit in front to a minute foot. Bores into 
stone* 
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GastroduBna (Spengler). Sliell wedge-shaped, 
widely gaping; hinge toothless. Animal — siphons 
separate only at the tips; orifices simply fringed; 
the whole enclosed in a flask-like calcareous ta oe. 

G. modioliiia. Fig. 64 ; ^, 

0 

Saancava (De Bellevue). Shell oblong ; hinge 
with cardinal teeth. No tube, 

S. arctica. 
rugoBa. Eig. 65 ; n,^. 
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Family III. Anatinad^. 

Shell usually unequal-sided, thin, granular on the 
outside, pearly witliin ; ligament external, thin; car- 
tilage internal, placed in corresponding pits, and often 
furnished with a free shelly piece {ossicle) ; muscu- 
lar impressions faint, the nront one lengthened ; 
pallial line usually sinuated. Animal with a closed 
mantle ; siphons usually long, more or less united, 
frinu'ed ; gills single on each side ; foot small, 
tonc^ue-shaped. 

Pandora (Lamk.). Shell pearly, the left valve 
conrexi the other flat; hinge teeth ^ with pits. 
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Animal compressed ; foot tongue-sliaj^d ; siphons 
short, separate, and diverging at the tips. 



P. rostrata. 

obtuisa. Fig. 66 ; n. ^. 
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Lyo7isia (Turton). Shell convex on botli sides ; 
hinge toothless, but furnished with a moveable 
shellj piece, connected with each valve, 
L.Nor76gica. Fig. 07 j } 

Thraoia (Leach). Shell transversely ovate, 
thin, nneqnal-valved, nearly equal-sided ; hinge a 
thicken^ shelly falcrum in eacn valve ; ligament 

i)artly internal ; beaks entire. Animal — siphons 
ong, entirely separated. 

T, phaseolina. T. convexa. 

yillosiuscula. distorta. 
pabescens. Fig. 68; J n. 

Cochlodesma (Couthouy). As Tkracia^ but the 
hinge a spoon-shaped horizontal process in each 
valve ; ligament external, slight ; beaks fissured. 

0. pr»tenu6. Fig. 69 ; n, «. 

Family IV. Myad-^. 

Shell thick, strong, opaque, gaping behind, 
covered with a wrinkled sKin {epidermis). Animal 
with the mantle closed, giving issue to a small 
foot ; siphons united, wholly or partly retractile ; 
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gills two on each side. Bunrowers in mad, sand, 
and rarely in stone. 

Panopcea (Menard), Shell equal-yalved, oblong, 

gaping at both ends ; hinge-teeth \ prominent ; 
ligament external on ridges. Animal with long 
united siphons, and a short, thick foot. 

P.Norvegioa. Fig. 70; «• 

70 71 
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Poromya (Forbes). Shell ovate or roundish, 
equal-valved, unequal-sided; surface punctated, 
covered with a rou^h epidermis ; hinge a minute 
erect cardinal tooth m one valve, and a pit in the 
other. Animal with short siphons, surronnded bj 
tentacles at their base ; foot long, slender. 

P. granulata. Fig. 71 ; n. s. 

Necera (Gray). Shell pear-shaped, globose, un- 
equal-valved, smooth ; hinge an oblique spoon-like 
piece in each valve, with sometimes a minute 
tooth beside it, and a lateral tooth. Animal with 
short siphons, and a lanceolate foot. 

N. cuspidata. Fig. 72 \ n,s. 
cosieUata. 
abbreviata. 
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Corlnia (Bruguiere)* Shell roundish, nearly 
equal-sided, yerj une^ual-yalved ; hinge a tooth in 
one or both valves, with socket and ligamental pit 

beside it. Animal with very short united siphons ; 
fringed orifices ; mantle opening for the passage of 
a naiTow thick foot ; anal siphon with a projecting 
tubular membrane* 

C. nucleus. Fig. 73 ; «. 9, 
rosea. 
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Sphcema (Turton). Nearly as Corbula. Shell 
oblong ; hinge an erect dilated tooth iu one valve, 
and a socket in the other. 

S. Binghami. Fig. 74 ; ». 

Ml/a (Linn*)* Gaper. Shell rhomboidal, equal- 
'^alved ; hinge a spoon-shaped process in the left 

vWe, and a socket in the right. Animal with 
I retractile siphons^ and a small conical foot, 

M. tnmcata. Fig. 75 ; J » . «. 
urensria. 

Shell Family V* Solenid^* 

with^thrV^^y dilated, parallel-sided, gaping at 
foot; siphoiS^^^* external; hinge with com- 
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piessed teeth, the hind one cleft. Animal with a 
large, powerful, cylindrical foot ; gills narrow, pro- 
longed into the receiving siphon. Burrowers in 
sand. 

Solemrttis (De Blainy.). Shell swollen, with 
the beaks nearly central ; hinge-teeth f ; ligament 
prominent. Animal lar^e, not wholly contained 
in the shell ; siphons united, and bulging at the 
bases ; the receiving orifice fringed, 

S. coarctatus. 

Candidas. Fig. *IQ , ^n, #. 

Cerattsolen (Forbes). Shell compressed; hinge 
complex; teeth |. Animal compressed; siphons 
separate, diverging, iringed. 

{> C, legumen. Fig. 77 ; J «. *. 

8olm (Linn.). IttJtsor^ahelL Shell excessively 

broad, sub-cylindrical, straight, or slightly curved, 
unequal-sided ; surface divided diagonally ; hinge- 
teeth I ; ligament long, external. Animal with the 
mantle open in &ont, for the passage of a long, 
thick, truncate foot ; siphons short, united, fringed. 

S. margiriatus. 

siliqua. Fig. 78 ; J «. s. 

ensia. 

pellucidus. 
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Family YI. Tellinad^b. 

Shell free, flattened, usually closed, and equal- 
Talved ; muscular impressions rounded, polished ; 
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pallial sinus very large ; ligament on shorter side 
of shell, sometimes internal Animal with the 
mantle widely open in front, its margins fringed ; 
foot compressed, tongae-shapcd ; siphons separate, 
generally very long and slender ; palps large, trian- 
gular. Burrowers in sand. 

Donax (Linn.). Wedge-shell. Shell three-sided, 
wedge-shaped, closed ; the front produced, rounded ; 
hinder side short, straight; the edges notched; 
teeth h |> }. Animal with short siphons ; foot yeij 
large^ pointed ; palps small. 

D.anatinus. Fig.79;^«.#. 

politus. 
trunoulus* 

n 80 
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Ervilia (Turton). Shell minute, oval ; right 
valve with one prominent tooth in front, and an 
obscure one behind ; left with two obscure teeth ; 
no laterals. 

E. castaaea. Fig. 80 ; 

Scrobtcularta (Schmnacher) . Shell oval, nearly 
equaUsided ; hinge-teeth small, 1 or f ; no Uterab* 
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Animal with veiy long siphons; palps large, 
triangular. 

S, piperata. Fig. 81 ; .J ». 

Smdamya (Becinz), Shell small, oval, white, 
shining; hinder side the shorter; beaks directed 

backward ; hinffe-teeth wanting or minute, laterals 
distinct ; palliai sinus wide, shallow* 

S. alba. Fig* 82 ; n, and hinge ma//, 
intermedia, 
prismatioa. 
tenuis. 

Psammohia (Lamk.). Shell oblong, smooth, or 
striated radiatelj ; covered with a thin epidermis ; 
Unge-teeth f ; palliai sinus deep, reducing the 
front to a line» 

P. vespertina. 
Ferroensis. Fig. 83 ; ^ i. 
tellinella. 
costulata. 
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Diodonta (Dcshayes). Shell convex, with scale- 
like lines of growth ; no epidermis ; hinge-teeth f , 
the single tooth cleft. Animal with a small foot ; 
siphons long, fringed. 

D, fragilis. Fig. 84 ; n. 

Telltna (Linn.). Shell rounded in front, angu- 
lar, and slightly folded behind; teeth the 
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laterals indistinct in the left yalve ; pallial Binns 
very wide and deep. Animal with broad, pointed 
foot ; siphons slender, rather long, not fringed. 

T. crassa. T. tenuis. 

balaustina. fabTila. 
donacina. solidiila. 
pygmrea. proxima. 

incarnata. Fig. 85 ; n, bimaoulata. 




Family VII. Mactrad^. 

Shell more or less three-sided, equal-valved, 
closed, or slightly gaping ; surliace nearly smooth, 
covered with a thick epidermis ; ligament internal, 
set in a triangular pit ; hinge with two divergent 
teeth, and usually with laterals on each side ; pal- 
lial sinus short, rounded. Animal with umted 
siphons, and a compressed foot. 

Lutrarm (Lamk.)» Shell oblong, gaping at each 
end; cartilage-plate prominent, with one or two 
small teeth in front in each valve. Animal with 
mantle closed, except a moderate foot-orifice. 

L. elliptica. Fig. 86 i J 
oblonga. 
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Mactra (Linn.). Shell nearly equal-sided, trian- 
gular; hinge composed of a V-shaped cardinal 
tooth in one valve, locking into a margined pit 
isi the other, and of a long lateral tooth on each 
side, which fits into a deep groove with tooth-like 
edges. Animal with the mantle open to the 
siphons, fringed at the edges ; foot heeled. 



M. elliptica. 
helvacea. 
solida. 



stultorum. Fig. 87 j J n. 

subtruncata. 

truncata. 
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Family VIU. Venerid^. 



Shell regular, closed, ronnd or oblong; ligament 
external; hinge usually three diverging teeth in 
each valve ; muscular impressions oval, polished ; 
pallia! line sinnated. Animal free, creeping by 
means of a tongue-shaped, flattened foot; mantle 
generally with a large opening in front ^ siphons 
unequal, more or less united. 

retrlcGla (Lamk.). Shell oblong, tliin, swollen ; 
front side short. Animal with the mantle closed 
in front ; foot small, pointed. Bores into lime* 
stone. 

P. lithophaga. Fig. 8S ; ». «. 
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Venerupis (Lamk.). Shell oUong, slightly 
gaping ]3ehind, marked with radiating lines, and 

concentric elevated plates ; hinge-teeth small, one 
of them cleft; pallial sinus angular. Bores into 
rocks. 

y. irus. rig. 89 ; ». 
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Tapes (MiihKeldt). Shell oblong; beaks in 
front; marrins smooth; hinge-teeth more or less 
cleft ; pallial sinus rounded. 

T. aurea. T. perforans, 

decussata. viigiuea. 
pullastra. Fig. 90 ; 

Lucmopsis (Forbes). Shell compressed; teeth in 
right valve two, laminar, diverging ; in left three, 
the middle one cleft ; pallial sinus very deep, as- 
cending. Animal with a small foot-opening ; foot 
pointed; mantle-edges plain ; siphons rather long, 
separate, diverging, with fringed orifices. 

L. undata. Fig. 91 ; ^ ». s. 



Digitized by Google 



TENEEIDJS 



63 



Artemis (Poli). Shell round, compressed, marked 

with concentric lines; ligament sunk, margins 
smooth ; hinge with three cardinal teeth, and one 
front tooth beneath the lunule. Animal with a 
large, hatchet-shaped foot; edges of the mantle 
slightlj plaited ; siphons entirely muted, plain. 

A.ezoleia. Fig. 92; in.s, 
lincta. 

Cytherea (Lamk.). Shell thick, ovate or round; 
margins single ; hinge as in Artemis, Animal 
with the mantle-edges plain; siphons united 
half-way. 

C. Chione. Fig. 93 ;' ^ ». .r. 
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Venus (Linn.) Shell thick, ovate or round, 
often marked with crossed furrows ; margins 
minutely notched ; hinge-teeth ^ ; ligament promi- 
nent ; lunule distinct ; pallial sinus small, angular. 
Animal with mantle-eages fringed; siphons sepa- 
rate. 

V. casina. V. ovata. 

fasciata. ^ striatiila. 

galliua. verrucosa. Fig. 94 ; n. s. 
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Order II. INTEGEOPALLIALIA. 

Furnished with siphons .... Siphonida. 
Without siphons Asiphotiida. 

Tribe L Siphonida. 

Shell without ribs. 

Ligament external, conspieilOiiS ; foot 

thick, tongue-shaped Cjjfprinadm. 

Ligament internal or obsolete ; foot 

long, cylindrical, or strap-shaped , iMcinada, 

Shell marked with radiating ribs Cardiadm. 
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Family I. CiPRiNADiE. 

Shell regular, thick, solid, smooth, or marked 
with concentric lines, usually covered with a thick 
epidermis; ligament external, conspicuous; pallia! 
line simple. Animal with the mantle-leaves united 
behind W a curtain, pierced with two aiphonal 
orifices ; £>ot thick, tongue-shaped. 

Isocardta (Lamk.). Hearfrshett, Shell heart- 
shaped, inflated ; beaks distant, spirally rolled ; 
teeth i, f, ]. Animal with siphons close togetiier, 
short, fringed; foot pointed. 

hwc. Fig. 95 ; } 
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Astarie (Sowerby)» Shell roundish, flattened, 

thick ; lunule distinct ; liinge-teetli | ; iLc i'lunt 
tooth in the right valve large and thick* Animal 
with the siphous not iiringed, 

A, aiotica. A. Sootica* 
oompreBsa. sulcata, 
crebricostata. triangularis, 
elliptica. Fig, 96 ; n. 9, 
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(Xree (Schum.). Shell nearly as Astarte,\mt the 

hinge-teetli ij. Animal with iiiiiged siphonal ori- 
fices, scarcely projecting ; foot large, heeled. 

C. XDuuma, Fig» 97; 

Oypnna (Lamk.)* Shell oval, large, strong; 
ligament prominent ; no lunnle ; teeth f » Ani- 
mal with fringed siphons, short, but projecting. 

CIslaDdica. Fig. 98; \n.Sn 



Family II. Lucinad^. 

Shell roundish, closed ; interior dull^ obliquely 
farrowed ; ligament inconspicuous or sub-internal; 
muscular impressions lengthened, rough; nallial 
line simple. Animal with the mantle-leaves 
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open telow; siphonal orifices one or two; foot 

lenjjthened, cylindrical or strap-shaped, protruded 
at the base of the sliell. 

Gahomma (£uTton). Shell thin, oval, eqnal- 
sided, gaping widely below, covered with a tlii( k 
fibrous epidermis; ligament internal; teeth ^. 
Animal with one siphonal orifice. 

Turtoni. Fig. 99 ; s, 

Leptm (Turton). Shell roundish, flattened; 

hin<?e-teeth J or |, in front of an angular cartilage 
nutch; laterals it. Animal with one siphon; 
mantle edges fringed; foot thick, heeled and 
grooved,, forming a creeping disk. 

L. Clarkise. 
convexiim. 
nitldum. 

squamoBUia Fig. 100; 
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Montacuta (Turton). Shell minute, oblong, 
hinge-line notched; ligament internal, between 
two diverging teeth. Animal with the mantle- 
edges simple, open in front. 

M. bidentata. 
femiginosa. 

substriata. Fig. 101 ; ma^* 
KelUa (Turton). Shell small, roundish; beaks 
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small; margins smooth; ligament internal ; teeth 

h h if or h h h Animal with one siphon. 

K suborhiecilaris. Fig. 102 ; n. s, 
rubra. 

Turtoma (Hanley). Shell oblong, unequal- 
sided ; ligament concealed between the valves ; 
hinge-teeth |« Animal with one siphon, lengthened. 
T. minuta. Fig. 103 ; mag. 

Diphdonta (Broim.). Shell roundish, smooth ; 
ligament double, rather long, sub-marginal ; hinge- 
teeth I, the front tooth in the left valve, and the 
hind one in the right, cleft ; muscular impressions 
polished. Animid with the mantle-edges plain^ 
united ; siphons two, unfringed. 



D. rotundata. i? ig. 104 ». 




Ludna (Brugui^re) . Shell round, white ; beaks 
depressed; lunule distinct ; ligament obHquei semi- 
internal ; teeth h h h ^he laterals sometimes want- 
ing; muscular impressions rough. Animal with 

the mantle open ; siphons two, simple ; foot cylin- 
drical, pointed, slightly heeled. 

L. borealis. ^ L. flexnosa. 

divaricata. " leucoma. 

ferruginosa. spinifera. J^ig. lOd ; ^ #• 

Family IIL Cabdiad^. 

Shell re!]riilar, heart-shaped, marked with alter- 
nate ribs and furrows, radiating from the beaks ; 

f2 
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ligament external, prominent ; pallial line slightly 
sinuated ; muBcnlar impressions square. Animal 

with mantle open in front ; siphons two, verjr 
short, thick, fringed; foot large, hooked. 

Cardium (Linn.). Cockle, Shell swollen ; beaks 
nearly central, prominent, margins indented ; teetk 



C. aculeatiim. 

echinatum. Fig 106;|«.tf. 

nisticum, 

eilule. 

fasciatum. 



C. nodosum. 
Norvegicum. 
pygroteum. 
Suecicum. 




TbIBE IL ASIPHONIDjL 

Hinge composed of many teeth . Jrcuda, 
Hinge nearly or quite toothless. 
Two muscularimpiessions : 

Coveied with dense epidenms • MftiUdm* 

Withottt epidermis • • • • Jmeuladm* 

One muscular impression « OOnadiu 
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Family L Abcad^. 

. Shell equal-valved, covered with a dense epider- 
n^is ; hinge fonning a large portion of the margin, 
composed of a great number of similar comb-like 
teeth, placed side by side ; muscular impressions 

nearly equal ; Y)allial line distinct. Animal with 
the mantle freely open; generally without siphonal 
tabes ; foot large, deeply grooved, and capable of 
expanding into a disk. 

jLeda (Schum.). Shell oblong, rounded in firont, 
drawn out to a point behind ; margins smooth ; 
pallial line slightly siniuiled. 

L. caiidata. Fig. 107 ; n, s, 
pjgmsea. 

Nucula (Lamk.). Shell three-sided, covered 
with an olive epidermis, pearly witliin ; margins 
notched; pallial line simple; hinge with prominent 
internal cartilage pit^ and a row of teeth on each 
side. 

N. decoBsato. N. radiata. 

nitida. tenuis, 
nucleus. Fig. 108 ; n. s. 
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Pectunculus (Lamk.). Shell round, equal-sided, 

nearly smooth ; teeth arranged in a semicircle. 

P. gljoimeris. Fig. 109 
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Area (Linn.). Ark. Shell solid, somewhat 

four-sided, marked with strong ribs, often crossed 
by furrows, commonly covered witii a dense fibrous 
epidemis ; teeth arranged in a straight line, very 
nmnerous. 

A. barbata. 

laotea. Fig. 110 ; «. #. 

rarideatata. 

tetragona. 




Family II, Myxilid^. 

Shell equal- valved^ very uuequal-sided, the 
beaks placed far in iiont, clothed with a dense 
epidermis ; ligament internal^ linear ; hinge tooth- 
less; interior surface pearly; the fore mnscalar 
impression small, narrow; Ihe hind one large. 
Animal attaclied at will by a byssiis ; mantle-edges 
united between the orifices, which do not form 
siphons ; foot cylindrical, grooved. 

Modiola (Lamk.). Horse-JIfusaeL Shell oblong, 
inflated in front; beaks blunt; epidermis often 
fiinged. 

M. modiolus. Fig. Ill ; J ». M, phascolma. 
barbata. tulipa. 
nigra. 

Crenella (Brown). Shell sliort and swollen, 
partly smooth, partly marked with radiating lines ; 
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hinge-margin notched behind the ligament ; interior 

"brilliantly pearly. Animal crawls freely about 
sea-weeds by means of its long foot. 

C. costukta. 0. fftba. 

discors. Fig. 112 ; «• mannorata, 

decussata. rhombea» 
disorepans. 

Mytilus (Linn.). Mussel, Shell wedge-shaped, 
ronnd behind, the beaks forming a sharp point in 
front. 

M.6du]is. Eig.113; In.*. 




Family IIL AyicuLADiB* 

Shell xmequal-valved, very unequal-sided ; the 
beaks near the front ; epidermis wanting, or indis- 
tinct • interior generally pearly ; hind muscular 
impression large, nearly central ; fore one small, 
within the Leak ; pallial line reduced to a series of 
dots ; hinge line straight, lengthened, wholly or 
nearly toothless. Animal with the mantle not 
adhering to the valyes, entirely open, prolonged 
into irregular lobes without siphons, the edges 
fringed ; foot small, grooved, spiimiiig a strong 
byssus. 



Digitized by Google 



79 CONCHXFKIUU 

Pinna (Linn.) . Shell wedge-shaped, homy^ fra- 
gile ; truncate behind ; the beaks forming a point 
in firont ; hinge toothless. Animal with the man- 
tle-edge doubly fringed ; foot long, grooved, spin- 
ning a powerful silky bissus. 

P. peotinaia. Fig. 114 ; i n.s. 
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Avicula (Brag.), Wir^^sheU. Shell wedge- 
shaped ; the hin^e-line straight, prolonged at the 
sides into wing-like processes \ hinge-teeth one or 
two, minute. 

A.taientma. Fig; 115 ; }- «. #. 
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Family IV. Ostbead jb. 

Shell nnequal-valved, nearly equal-sided, often 
adhering to other bodies by one valye ; epidermis 
inoonspicaous ; beaks central ; ligament internal ; 
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hinge usually toothless ; one muscular impres- 
sion only, placed behind the centre ; pallial line 
obsolete. Animal with the mouth widely open, 
scarcely adherent to the shell ; no siphons ; foot 
ofiten wanting ; where present, minute, and capable 
of q)inning a byssus in early age. 

iAma (Bnig.). Shell oblique ; front side straight, 
gaping ; hind side rounded, closed ; beaks separate, 
produced into ear-like lobes ; hinge tootiiless ; car- 
tilage internal, in a central pit. Animal with the 
mantle-edges double, the inner one hanging like a 
emrtainy fringed with long tentacles; foot finger* 
like, grooved. 

L. hians. Fig. 116 ; J ». L. subauriculata. : 

Loiscombii. 
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Pecten (Miiller). Scallop, Shell round, nearly 
equal-sided, resting on the right valve, which is 
the more convex, marked with radiating ribs; 
beaks central, close together, produced into ears. 
Animal as Limaj but with conspicuous gem-like 
eyes along the outer edges of the mantle. 

P. Danicus. P. simiHs. 

juaximua. sthatus. 
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P. niveus. P. tigrinva. 

operculans. Fig. 117; }«.J^ variuB. 
pusio. 
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Anomia (Linn.) . Perforate Oyster, Shell round- 
ish, thin, transparent, pearly ; left valve convex ; 
right flat, perforated or notched close to the hinge, 
the moBcle passing through this hole to be in- 
serted into a plate, which is cemented to foreign 
bodies, 

A. aculeata. 

ephippium. Hg. 118 ; ^ «• «• 
pateUiformis. 

Ostrea (Linn.). Oyster, Shell very unequal- 
valved, the left being convex, the right flat ; the 
left valve is usually cemented to rocks, or to oth^ 
shells ; surface irregularly plaited, with free edges ; 
hinge toothless. 

O.edulia. Pig. 119; ^n.*. 
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Class IV. BRACHIOPODA, 
(Lamfhshells.) 

The most prominent characteristics of tliis Class 
are indicated by the two appellations by which we 
have designated them above. The name of Lamp- 
shell lefers to the dose resemblance to an antique 
terra-cotta lamp, presented by the upper or ven- 
tral valve of one of these shells, — ^a Terehratula^ 
for example. Here we have a bivalve, which is 
equal-sided, but very iinequal-valved, one valve 
only having what would be called a beak in the 
CoNCHiFBBA; this projects beyond the extremity 
of the other valve^ and curves upward (if we con- 
sider it as a lamp) or downward (if we regard the 
natural position of the shell i . This beak is per- 
forated with a hole corresponding to that which 
supports the w^ck in the lamp, but here subserving 
the purpose of a passage for a muscular stem that 
passes through it from the interior, and is affixed 
to the rock or other supporting body. 

The smaller (or dorsal) valve has no beak nor 
perforation ; it is articulated to its fellow by an 
apparatus of teeth and sockets, allowing of a mar- 
ginal separation to a very small extent Gene- 
rally botli valves are convex, but sometimes the 
dorsal valve is flat, or even veiy concave, as in the 
fossil family Prodmtadm, 

In outline tlie BracMopoda most commonly 
assume a form nearly cii'cular, with the exception 
of the projecting beak; but in many cases the 
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hinge-line is produced in a straight line to snch 
an extent as to make the valves more or less semi- 
circular ; occasionally the outline is somewhat tri- 
angul^ir, and not rarely two-lnlKvl. 

The shell in most of the genera is perforated by 
tabular canals passing directly from one surface to 
the other, and opening internally by minute orifices, 
externally by trumpet-shaped, or sometimes, as in 
Crania^ by many-branched mouths. As to its 
structure, it is composed of flattened prisms, ar- 
ranged obliquely to the thickness of the valve» 
A lew genera are composed almost wholly of a 
horny animal substance ; but in general the earthy 
element predominates even to a greater degree 
than in the Conchifera, 

The term Buachiopoda, signifying " arm- 
footed,'' is now too generally ado})ted to be con- 
veniently changed, but the notion conveyed by it 
is only partially true. It was intended to expres& 
the most remarkable character of these animals, 
the presence of a pair of arms, often of great 
length, rolled up in a spiral ionn, which were 
believed by Cuvier to replace tlie foot in other 
bivalves. They are, however, now understood to 
be the palps immensely prolonged. Professor 
Owen has shown* that these organs are tubes 
closed at each end, and contain a fluid, which, by 
the contraction of the circular muiscular fibres of 
whicli the walls of the tube are composed, is pro- 
pelled from the base to the extremity, thereby 
unrolling, as he believes, the spiral coils. Whether 
this process of expansion and protrusion is the 
means by which the animal secures its food, or 
whether it really takes place at all in the natural 

f Trans. ZooL Soc vol. i. (183d). 
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and healthy condition of the animal, Temains, we 

"believe, still to Lc proved hy actual obseivation of 
its manners. 

One side of each arm is fringed with a vast 
number of long filaments, which are probably cili- 
ated. In some fossil species, as the Spirif&radm^ 
the arms were permeated by an internal spire of 
shell, of very numerous whorls; while in some 
recent species, they are sup|)nrt(Hl by a shelly pro- 
cess. Avhicli, springing from eacli side of the dorsal 
valve, proceeds towards the margin of the shell, 
then bending upward towards the opposite valve, 
tarns back upon itself, and forms a hop in the 
centre of the cavity. This loop, being elastic, is 
supposed to aid in tne opening of the valves ; for, 
being slightly compressed when they are closed, 
they exert a pressure against the roof of the ven- 
tral valve, and thus supply the place, in some 
degree, of the tough and eWc hgament of the 
•CONCHIFERA, which is here entirely wanting. 

It appears, however, that the opening and clos 
ing of the valves are more eiFectively provided for, 
in the action of certain proper muscles, which are 
antagonistic to each other. Four pairs of muscles 
4es^ inserted into the hoUow of the ventral valve, 
two pairs of which go across to the other valve, 
and are inserted in front of the line which unites 
the hinge-teeth. These answer to the adductor 
muscles of the Conch ifera, as their contraction 
draws the valves towaids each other. Two other 
pairs pass to that part of the dorsal valve which 
ties bekmd the hinge-line ; and these by their con- 
traction separate the margin of the valves. 

Tlie Brachiopuda are never free, but iDvarlably 
attached to other bodies, occasionally, as in Crania, 
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hj the whole bieadth of the yentral Talre, but com- 
monly hy a muscular foot-stalk passing throneh 

the perforated beak. In general this stalk is omj 
long enough to allow the dorsal valve room to lie 
upon or hang against the supporting bodj ; but in 
some species^ as in the genus Lingulay it is six or 
seven times as long as the shell. 

Between the bases of the arms is concealed the 
mouth, which leads to a digestive canal more or 
less complex, and of varying length. The dis- 
charging orifice is usually near the perforation. 

The valves, like those of the Conchifeba, are 
lined with the leaves of a fleshy mantle, the mar- 
gins of which cany^ in lieu of flexible tentacles, 
a fringe of stiff brittle bristles, which project be- 
yond the edges of tlie valves, and are probably 
organs of touch. Besides the office of secreting 
the shell, the mantle in this Class performs the 
iimction of respiration by its internal surface. The 
mantle-leaves are also permeated by ample blood* 
vessels, which ramify through them. 

Little is known, as yet, of the nervous system 
in these animals ; and scarcely more of the phe- 
nomena of their reproduction. The ovaries in some 
cases surround the ramifications of the blood- 
vessels within the mantle, and in others occupy 
large cavities on each side of the body. 8ome 
facts seem to indicate that the young fry are 
hatched within the valves of the parent; but wliat 
is their first form, and what the extent of their 
metamorphoses, we are ignorant. 

All the known species of the Class are marine, 
but comparatively few exist now, the great ma- 
jority being fossil. Its British representatives are 
very few, extending only to five species. 
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Zocal^ies^ &c. — ^Some species are oocasionallj 
found in rodk-pools, and at the verge of low water ; 

"but the depths of the sea are the proper home ol 
the Brachiopoba. a hundred fathoms^ depth is 
IK ) Tmcommon residence for these animals ; and one 
species, Crania personata, has been dredged up 
fiom a depth of 265 fathoms ! 

Idendjicaiiicn. — The chief particulars to be at"* 
tended to in the identification of onr recent species, 
are — the general form of the valves ; the mode of 
their attaclnnent ; the sculpture or markings of 
the exterior ; the nature of the hinge ; the form of 
the shelly &ame-work of the arms ; the muscular 
impressions, or those produced \>j the insertions 
of the muscles ; the vascular impressions, or those 
which correspond on the interior of the valves to 
the hi cod- vessels of the mantle ; the form of the 
fringed arms, and the manner in which they are 
folded. 

Authorities. — ^For structure, I have depended 
chiefly on Professor Owen's Memoir on the Ana- 
tomy of the Brachiopoda," and on Mr. S. P. Wood- 
ward's Manual of the Moilusca for the British 
spoeies, Messrs. Forbes and Hanley are my au- 
thority. 

Brachiopoda. 

Molluscons animals enveloped in a shell of two 

valves, of which one is commonly perforated, attached 
to extraiieuus substances by a stalk passing through 
the peribration ; valves applied, the one to the 
back, the other to the belly; mantle two-leaved, 
performing respiration, permeated by blood-vessels, 
and fringed with stiff, straight, homy bristles; no 
siphons \ no head ; mouth seated between two long, 
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spirally coiled, fringed arms, which* are supported 
by a calcareous firame-work. 

Attached by the lower valve ♦ Craniada. 
Attached by a footstalk: 

Yasealar impressions branched; 
arms supported by two minute 
plates Jtfynehaneliada* 

No vascular impressions; arms 
supported by a sheUy loop • • « Tereir<Uuktda. 

Family I. Ceaniad^ 

Shell roundish, hingeless, attached by tlie whole 
breadth of the ventral valve ; dorsal valve limpet- 
shaped ; interior of each valve with a broad granu- 
lated border ; vascular impressions like the teeth 
of a comb. Animal with free spiral arms, sup- 
ported by a nose-like prominence in the middle of 
the lower valve ; maEtle plain. 

Crania (Rctzius). Point of dorsal valve nearly 
central ; arms thick, iringed, arranged in a hori-^ 
zontal coil of two or three turns. 

C. anomala. Fig. 120 ; mag. 
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Family II. Bhynchonelladjs. 

Shell somewhat three-sided, attiiched by a foot- 
stalk ; ventral valve beaked ; valves convex, arti-» 
culated; hinge-line curved; vascular impressions 
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branched dichotomouslj. Animal with long arms 
coiled in conical spires of many turns, directed 
towards the dorsal valve, not supported by a shelly 
framework; mantle fringed with a few short 
bristles. 

Hypoihyris (Phillips). Shell sharply beaked, 
plaited; dorsal valve elevated in front, depressed 
at the sides ; ventral flattened ; hinge-plates sup- 
porting two slender curved pieces. 

H. psittacea. Fig. 121 ; n. s. 
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Family III. Terebratulad^. 

Shell rounded or ovate, attached by a footstalk ; 
ventral valve with a prominent beak, and two curved 
hinge-teeth; dorsal valve with a prominent pro- 
cess between the hinge^sockets. Animal with 
arms xmited to each other by a membrane, sup- 
ported by a shelly loop. 

Terehratida ( Brug. ). Lamp, Shell round; 
perforation small, circular; loop short, simple, 
attached by its branches to the hinge-plate. Animal 

a 
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with the arms folded on themselves, spiral at the 
tips. 

T. caput-serpentis. Fig. 122 ; n,s, 
cranium. 

Argiope (Deslongch.). Shell broad, vSemi-oval ; 
hinge-line wide and straight; perforation large; 
interior of dorsal valve with several partitions ; 
loop two or four lobed, adhering to the partitions. 
Animal with the arms folded into two or four 
lobes, united bj a membrane, not spiral. 

A. dstellula. Fig, 123 ; mag. 
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Class V. PTEBOPODA. 

Considered numerically, tliis Class is perhaps 
the least important in the animal kinudom, n9> it 
comprises but a very few species, either recent or 
fossil, and those of small size. Of these the British 
seas have hitherto yielded but five^ neither of which 
can he considered other than as an accidental strag- 
gler to our shores. They are all, in fact, oceanic ; 
unlike the Brachiopoda, which are always fixed, 
these are invariably found swimming at large in 
the open sea, being unprovided with any means 
of attaching themsdves even for a moment, or of 
crawling on a solid support. 

The most prominent character in this Class is 
the possession of two broad muscular fins, one on 
each side of the neck, somewhat resem1)lino' the 
expanded wings of a butterfly, whence Cuvier gave 
them the name of Pteropoda, or wing-footed." 

An advance in Btmctuxe above the molluscous 
animals abeady considered is shown in the pre* 
sence of a distinct head, with tentacles, and jaws, 
and various organs of seusn. In Clio^ whose ana- 
tomy has been most investigated, there la an extra- 
ordmaiy apparatus developed for seizing its minute 
prey. On each side of the mouth are three fleshy 
warts, covered with minute red specks. Under a 
powerful microscope these specks, w^hich number 
about three thousand on each tentacle, are seen to 
be transparent cylinders, each containing in it& 
cavity twenty stalked disks, which may be pro* 
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triuled from tlieir common sheath, and form so 
many adhesive suckera adapted to seize and hold 
the minute objects with which they come into con- 
tact As there are six tentacles^ and each tentacle 
bears 3,000 sheaths, and each sheath contains 20 
suckers, it follows that there must be an array of 
360,000 distinct organs capable of beino: brought 
into play by a Clio in the act of seizing its prey. 

In the same animal there are a pair of jaws and 
a tongue. Eacli of the former is a straight stem, 
from one side of which project a series of arched 
spines^ so graduated in length that their points 
reach the same level. The prey seized by these 
many-toothed jaws is tlien taken hold of by the 
tongue, whicii is a band covered with rows of 
minute spines hooked backwards. 

Some of the species have the head and its organs 
less distinct. 

Below tlic swimming-fins depends an oblong 
. body, which in some genera is enclosed in a deli- 
cate shell of glassy transparency, varying in shape 
in different species. Sometimes, as in Hyalea^ it 
resembles the two valves of a bivalve united at the 
hinge, but narrowly open at the Bides and front. 
At other times, as in CUodma^ the sides are umted, 
and there is only a front opening. In Ldmacina 
and Spirialw, again, it is a cone spirally twisted, 
like that of a Snail, but in a reverse direction. In 
those species which have a two-valved shell, the 
valves are placed against the back and belly, as 
in the Braghiopoda, and not on the right and 
left sides, as in the Conchifera. 

Authorities, &c, — To Cuvier's '^Memoires sur 
THistoire et I'Anatomie des Mollusques;" to Van 
Beneden's '^Exercices Zootomiques" (Brussels, 
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1839) ; to Eschrichf 8 " Anatomische Untersuch- 
irneen fiber die Clione borealis'* (Copenh., 1838) ; 
and to Rang and Sonleyet's " Histoire Naturelle 

des Pteropodes'' (Pans, 1852); \vc are indebted 
for nearly all our knowledge of the structure and 
affinities of these little animals. 

Ptebopoda. 

Molluscous animals provided with a head, and 
with two muscular iins> by which they swim at 
large in the sea ; sometimes partly enclosed in a 

gkssy shell. 

Animal furnished with a shell : 

Shell symmetrical, two-valved . . Hyaleada, 
Shell spiral, with an operculum. . Limacinada* 

Animal destitute of a shell • • • Clumdis. 

Family L Htalead^ 

Animal furnished with an external shell ; head 
indistinct ; foot and tentacles rudimentary ; shell 

symmetrical, globose, formed of two plates. 

Hyalea (Lamk.). GJnss-sheJL Shell slit at the 
sides and iront, three-pomted behind. 

II, trispiaosa. Fig. 124 j n.s, 
FAMiLY 11. LlMACIXADiE. 

Animal with a spiral, snail-like, bnt sinistral 

shell ; head indistinct ; fins attached to the sides 
of the mouth, united ventrally by a lobe. 

Sptrialts (Sonleyet). Shell minute, furnished 
with a thin, glassy, crescentrshaped opexcuium^ 
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seated on the ventral lobe* Animal with narrow 
finsy plain at their edges. 

S. Fiemingii. !Fig, 126 ; mag* 
Jeffreys ii. 

V 

Macandiei. 



124 





125 



126 



Family III. Clionid^e. 

Animal without shell or mantle ; head distinct, 

ainicjd with tentacles; bod/ tapering; foot small, 
two-loLed. 

Clio (Linn.). Head furnished with two ejes 
and two tentacles; mouth armed on each side 
with three conical warts, hearing numerous minute 
suckers. 

C. borealis. Fig, 126 ; n. i. 
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Class VI, GASTROPODA, 

(Snails and Slugs.) 

The under side of the body in this extensive 
Class forms a flat, usuallj broad, fleshy disk, which 
is the organ of locomotion. Every one is familiar 
with the mode in which a Snail or a Periwinkle 
glides along on this broad *'bclly-foot and, by 
watching the motion on the opposite feiJe of a 
plate of glass, we readily discern the minute 
wrinkles produced by the contraction of numerous 
muscular fibres in succession, which proceed from 
the hind parts forward in waves, by which means 
the foot slides uniformly along over solid bodies. 

The upper parts, in the majority of species, are 
covered with a flesliy cloak or wantle, tlie edges 
of which are iree, in a gi eater or less degree, and in 
some cases are expanded into great lateral wings. 
In the Sesrhare (Aplasia), these expansions serve, 
by iheir waving motion, as swimming-fins. The 
proper function of the mantle-edge is, however, 
the formation and increase of the shell ; and hence 
it is always found, in shell-covered species, on tluit 
part of the body which is near the orifice. In a few 
species, the shell is included within the substance 
of the mantle. 

A distinct head is always present, more or less 
conspicuous according to the degree in which it 
projects from beneath tlic front of the mantle* It 
is furnished with various organs of sense. 
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The organs of touch are one or two pairs of con- 
tractile tentacles^ placed commonly on the back of 
the head. In some cases ihese can be inverted 
and everted; but more generallj they are solid. 
The hinder pair, where there are two, are often 
more complex in structure than the others, and 
are, perhaps, the seat of the sense oi smell. 

Well-developed eyea are almost invariably present 
in this Clas8» The^ never exceed a single pair^ 
and are generally placed on some part of the ten* 
tacles, — ^the hinder ones, when there are two pairs. 
The most common position for these organs is at 
the extremity of a short fleshy column, sprino^ing 
from the base of the tentacle. In many species 
the eyes present an elaborate stnictnie ; the great 
Strambidie of the tropical seaSj for example^ nave 
eyes with ''a distinct pupil and a double iris^ 
equalling, in beauty and correctness of outline^ 
those of birds and reptiles;"* and many of our 
native genera, as Bacctntim, Fusus, and Mtirex, are 
scarcely inferior, in this respect, to the StrombidcB. 

The organs of hearing are as rudimentary as in 
the CoNCHiFEBA. They are variously placed in 
different genera, but most commonly on the upper 
side of the p;reat brain-ganglion, near the eyes (as 
in the Nudibmnchin)^ or on the lower side of the 
neck, and consist of a pair of transparent capsules, 
filled with a clear fluid, in which are suspended 
one or more glassy bodies, called otolithea ^ear-* 
stones). The number of these bodies sometmies 
reaches to eighty in each capsule. Their move- 
ments " are even more marked than in the CON- 
CHIF£RA ; and the balancing and rotating of each| 

« Quilding. 
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producing a kind of trembling of the whole mass 
which occupies the centre of the capsule, is a won^ 
derful spectacle. It has been recently discovered 
that these motions are due to very small cilia upon 
the internal surface of the capsule." * 

The nervous system varies in its development in 
the genera of Gastropoda. The central portion 
consists of a group of ganglions, set near together, 
surrounding, like a rmR, the gullet. In many 
genera, the ganglions which form the upper part 
of the ring are mended together, and constitute a 
brain ; w liile on the opposite (or lower) side of the 
ring, there is also another large mass of grouped 
or blended gangUons. From this ring nervous 
threads pass in various directions to the organs of 
sense, along the foot, &c., in some cases connect- 
ing themselves with other ganglions, which form 
centres of communication to the stomach and other 
organs. 

There is always in these animals a distinct 
mouthy placed at the front of the head, furnished 
with swollen, contractile lips, often prolonged into 
a cylindrical proboscis. In many species, as in 
EoUs^ THtmia^ &c., there are two homy, sharp- 
ed ^od plates, wliicli act m jawSy playing over each 
otiier, like tlic blades of shears. Sometimes there 
is only a single jaw-plate inserted in the palate. 

There is, beside the jaws, a fleshy band, longer 
or shorter according to the genus, which performs 
the function of a tongue. It is sometimes grooved 
along its surface, and is always armed with homy 
teeth or spines, whieh are arranged in regular row^s, 
1}oth longitudinally and transversely. The form, 

• Sidbold'a Comp. Anat. ; § 211. 
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number, and pattern of these teeth vary greatly, 
though always constant in tlie same species. They 
" are amber-coloured, glassy-, and translucent ; and 
being siliceous (they are msoluble in acid), they 
can be used like a file for the abrasion of very 
bard substances. With them the Limpet rasps the 
stony nuUipore, the Whelk bores holes in other 
shells, and the Cuttlefish doubtless uses its tongue 
in the same manner as the cat.'** In each trans- 
verse row, there is generally a variously-toothed 
plate, pointing backwards, and overlapping the base 
of its predecessor ; while on each side of this there 
are several lateral teeth in the form of curved 
spines, which arch inwards. The tongue of the 
Limpet is longer, when extended, than tlie whole 
animal ; that of the Whelk has a hundred rows of 
teeth ; while the great Slug has one hundred and 
sixty rows, with one hundred and eighty teeth in 
each row.f 

Tlic stomach is sometimes armed with homy 
plates and teeth, as in the Sc a-liare [Aplysia), 
which feeds on leathery Fuct, The intestine usually 
opens by an orifice on the right side of the animal, 
not fear from the head. In the Doris, the orifice is 
in the mi<|dle of the back, and in the ChiUm it is 
at the hinder extremity of the body. 

A colourless blood, very deficient in the disks 
which form in general so conspicuous a portion of 
this fluid, circulates in the Gastropoda. A heart 
is always present, divided into two chambers, — a 
very muscular vmtricky and a thin-walled auricle. 
It is generally situated at the base of the breathing 
organs, on the right side. The blood passes from 

* Woodward'» Manual of tbe MoU. 27. t Ibid. 28. 
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fhe gills into the auricle, and thence into the ven- 
tricle, wlience it is forced to all parts of the body. 
The circulation is not, liowever, always through a 
series of vessels, the arteries being frequently want- 
ing, and also the veins to a certain extent. The 
Uood finds its way into cavities without walls, 
excavated out of the flesh of the body. 

With all the species of the Class that are in- 
cluded in the plan of this work, the respiration is 
aquatic, and performed by iiieans of gills. These 
are composed of parallel plates, or of threads 
arranged in rows, or in bnnales, or more generally 
in the form of a comb or of a feather. Whatever 
the form, the anrface is densely clothed with 
vibrating cilia, by whose motions th^. water is 
passed in incessant currents over tlie breathing 
organ. The gills are generally situated on the 
right side, in a special cavity, but sometimes, aa 
in Flmrobr<mchu8j they lie in the angle formed by 
the mantle and the foot, or, as in the Dorididmy 
&c., they are quite exposed, on the surface of the 
body. 

Although some of the Gastropoda are quite 
naked, the majority are protected by a calcareous 
sheUj which is invariably, except in one femily, 
formed of a single piece, and hence is often called, 
though somewhat mcorrectly, univalve. The ex- 
ception is that of the CMtomdce^ or Coat-of-mail 
iShells, in which tlie sliell consists of eight trans- 
verse plates, imbedded in the mantle. The or- 
dinary form is that of a cone, which is sometimes 
low and nearly symmetrical, as in the Limpets, 
but more ordinarily drawn out to a great length, 
and rolled on itself, so as to form a spire. The 
spire is almost always rolled dextrally^ — that is, 
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from east to soutli. Acddental specimens are 
occasionallj fbiind, which tnm in the opposite 

direction, termed sinistral, or reversed, and in a 
few instances this is the natural figure of the 
species. The axis around which the spire is 
rolled may be hollow, when the shell is umbili' 
cote; or solid, when it is pillared. That edge of 
the orifice which is formed the margin of the 
shell is the outer lip ; that which is formed by the 
pillar is the inner lip. 

In the carnivorous GASTROPODA, the base of the 
shell is grooved to form a canal, through which 
the proboscis is protruded ; but the cand may be 
merely a notch, or lengthened into a long gutter. 

The shell is formed in the same manner as in 
the CONCUiFERA, by the folding back of the edge 
of the mantle. This edge in some species has 
projections which secrete shelly matter, producing 
spinous processes, ribs, knobs, or other irregu- 
larities on the snriace or on the margin of the 
shell* Occasionally the two sides of tihe mantle 
are bent upwards, emLiacing more or less com- 
pletely the shell, in which case the exterior is 
covered with a glassy, porcelain-like coat ; this is 
the case with the well-known and beautifdl Cowries 
(OyprcBodcB). 

Very many species carry on the hinder part of 
the body a homy or shelly plate {(werculum), which 
accurately closes the aperture of the shell, when 
the animal has withdrawn into its recesses. The 
form of this appendage is ordinarily that of a very 
flat cone, made by successire layers, each a little 
larger than its predecessor, or a flattened spire. 
The common Top-shells {Trochtui) afford good 
examples of the spiral opeiculum. 
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The shells of this Class of animals are among 

the most beautiful of natural objects ; and when 
we consider that they are prepared for the cabinet 
without difficulty, preserved without expense, and 
free from any liability to decay, we cannot wonder 
at the ardour with which they iiave been collected, 
or the miser-like avidity with which they have 
been guarded. ' ' 

For the gorgeously coloured treasures of the In-» 
dian Seas prices almost labuluus have been given. 
The sacrifices that wealthy collectors in tormer 
days " have made to procure a fine and perfect 
Many-ribbed Harp, a Gloria maris, or Cedo nulli 
among the Cones, an Aurora, or Orange Cowry, a 
Voluta aulica, or Voluta Junonia, &c., are only 
comparable to the extravagances of those visited 
by the tulip-mania, when it was at its height." * 
The shells of our coasts are mostly small and in- 
conspicuous, compared with those tropical glories ; 
and yet there are not wanting with us, in the 
genera Atmeay TrocJms^ Phastanella, Riasoa^ Eur' 
limay Ghmmitzta^ CijprcBa^ &c., specimens worthy 
of high admiration for beauty of colour, delicacy 
of sculpture, brilliance of surface, or elegance of 
contour. 

The sexes in some species are united in one 
individual ; in odiers they are distinct. In either 

case the eggs of the marine kinds arc dopublted 
in numbers together, enveloped in a common mass 
of jelly. Those of the Nudibranchs are arranged 
either in broad frilled ribbons attached by one 
edge, and coiled spire within spire, as in the 
Dcrididm^ or in long threads variously twisted, as 

* Penn. Cydop. ; art MAi^coLoar, 
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in the EoUdidcs. As an example of the nnmber 
deposited) I may mention that a specimen of Eolia 
papillom has this spring laid, in one of my tanks, 

nine strings of spawn, between the 20th of llarch 
and the 24th of May, all as nearly as jiussible of 
the same length. Each string contains about 
100 convolutions, each convolution about 200 ova, 
and each ovum including on an average two 
embryos, making a total progeny of 360,000, 
produced from one parent in little more than two 
months. 

The young, when hatched, have a minute trans- 
parent nautilus-shaped shell, from which protrudes 
a head fbmished with a pair of large swimming- 
fins, so that they may be compared with the 
Pteropoda. The fins are richly ciliated, and by 
their vibration the little animal is capable of 
swimming with great swiftness. 

With a slight exception, this is the infant stage 
of all the marine Gastropoda, however diverse 
the form of the adult* They all, therefore, undergo 
a metamorphosis. The exception alluded to is that 
of ilic Chltom^Yihom early stage, as recently shown 
by the observations of ilr. Clark and Professor 
Loven,* is peculiar, and more resembling that of an 
Annelid than of a MoUusk. In this case, the animal 
can scarcely be said to undergo a metamorphosis ; 
for the embryo, even within the egg, has nearly 
the form of the parent, and the appearance of the 
shell-plates is a matter of development. 

Localities^ d'c, — Almost every variety of sliore, 
and every range, from high-water mark to the 
deep sea-bottom, is tenanted by some members of 

* Se6 Ajan. and M«g. of Nat, Hiii for Daa 1855, and Hay 1850. 
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tliis Class. The pretty, many-coloured Ridged 
Winkle {Littorina rttdis), congregates in hollows 
of the rocky scarcely within reach of the spray, 
except at spring-tides; the Limpet adheres by 

thousands but a little lower ; on the boulders, 
about lialf-tide level, the Purple (Ffrrp/(ra) and 
one or two species of Trochus may be seen ; 
lower still, to the verge of extreme low-tide, we 
find the purple-spotted Trochus [T. ziziphinm)^ 
the ridged and furrowed Bock-shell {Murex\ the 
Dog-Winkle {Nassa), the Chitons, looking like the 
Millepedes of our gardens, and the lovely little 
CowT}^, enveloped in its variegated mantle. If we 
turn over stones at the water's edge, especially in 
spring, we may find the Sea-lemon [Bon's], the 
lovely £olts coroncOa^ and other species of Nudi- 
hranchs, which resort thither to lay their coils of 
spawn, the Pleurohranchiis, and the great purple 
vSea-hare, which stains the stones with its rich 
crimson dye. 

Many species may he found among the sea- 
weeds. On the tangled masses of the Bladder-weed, 
the Yellow Winkle and several of the Tops occur 
by thousands; the cumiuun Periwinkle haunts the 
conferva-clad mud, as well as weedy rocks ; and 
by gathering tufts of CoralUna^ Ceramium, and 
other small but bushy ^fyise, and shaking them 
into a basin of water, we may obtain crowds of 
tiny Ru9(HB and their allies, together with the 
beautiful Pkasianella, and such-like small beauties. 
The lustrous little Blue-lined Limpet [Pat pellu- 
cida) is found in cavities, which it has eaten out 
of the massive stems and roots of the Tangle. 

The lanthvna, with its curious apparatus of 
swimming-bladders^ floats on the surface of the 
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wide ocean, and is a mere visitor to us. Bat 
from the sea^-bottom the dredge gathers many 
species. On a sandj ground the tusk-like Denies 
lium^ the polished Naticm^ the Wentletraps, and 

the different sorts of Bulla are found, as most of 
these have burrowing habits. If the bottom be 
rough and stony, the great Wiieiks and Spindles, 
the Pelican Vfoot {Aporrhma)^ the Twrritdla^ and 
many others, come up in the dredge. But the 
richest ground of all is an old Oyster or Scallop 
bed, where we may obtain the curious Cup-and- 
saucer {CalyptrmaS^ the Keyhole Limpet (Fis- 
surella)^ the Notched Limpet {Emargimda) , the 
Torbay Bonnet (Fikcpsis)^ and many others of 
interest, adhering to the old shells, among llie 
zoophytes, stars, and worms, which throng such 
prolific localities. 

Identification, — The most prominent points for 
discriminating the genera are these. The presence 
or absence of a shell ; its form ; the direction of 
its spire ; the presence of an operculum; its sub- 
stance; its mode of formation; the presence or 
absence of a proboscis ; the extent of the mantle ; 
the number and shape of the tentacles ; the form 
and position of the gills ; the extent and form of 
the foot ; the nature of the sliell-axis ; the position 
of the eyes ; and finally the tongue, its compara- 
tive length and breadth, and the form and ar-* 
rangement of its teedi* 

^«fAart>te9.--*-These ore the same as those cited 

for the GONCHIFERA. 

Gastropoda. 

Molluscous animals furnished with a distinct 
head, and a fleshy arawUng foot ; either naked or 
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protected by a shell, for the most part formed of a 

single piece, and generally spirally turned ; mouth 
provided witli lips, and a rilibon-like tongue, 
armed with rows of teeth ; eyes two ; tentacles two 
or four. Yoimg subject to metamorphosis. 

Gills exposed ; shell nidimentary 

or ^\ ;mting ; sexes united .... Opisiho-branchUUa. 

Gills enclosed in a viuilted cavity ; 

shell capacious ; scies distinct . . Froso-dranchiataJ^ 

Order I 0PI8TH0-BRANCHIATA. 

Shell rudimentary or wanting ; gills disposed 
in tufts {fascicfdated)^ or branching {arbcresemijy 

not contained in a spiral cavity, tut more or less 
completely exposed on the back and sides, towards 
the hinder part of the body ; sexual functions 
united in the same individual. Feeding principally 
on zoophytes. 

No shell, except in the infant state ; 
gills external, on the back or sides . Nudibranchiata. 

Shell usually present throughout 
life; gills eovered by the shell or 
mantle Teeiibnmeiiaia. 



Tribe I. Nudibranchiata. 

No gills Elyuada. 

Gills conspicuous. 

Arranged along the sides. 

Tentacles not retractile . . . Eolidida. 
Tentacles retractile into sheaths Tritoniada, 

Arranged in a circle on the back • DoHdida. 

* The Order Pitihokivbiu contains no marine species. 

H 
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Family L Elxsiad^. 

Withont mantle or breath in^^; organs ; body 
covered with cilia; a single row of tongue-teeth; 
e^es sessile, on the sides of the head ; tentacles 
simple or wanting* 

Mysia (Risso). Sing-like, flattened, with lateral 
expansions ; tentacles simple, in front of the eyes ; 
foot narrow. 

Kviridis. Pig. 127;».«. 




127 128 129 IM 

Actaonia (Quatref.)* Head large, distinct, crested 
at the sides, tilie crests prolonged behind into two 
short tentacles, behind which are the eyes ; vent in 
the middle of the back. 

A, corrugata. Fig. 128 ; ma^, 

Cenia (Alder and TTancoek). Head sliglitly 
angled, carrying two slender tentacles on its back ; 
eyes behind and outside them ; back elevated. 
C. CocksiL Fig. 129 ; mag, 

lArmpmtia (Johnst.). Leech-like, low in front, 
ronndedf md elevated behind % head distinct, with 
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two Literal crests, on wliicli are the eyes; foot 
very narrow. 

L. nigra. Fig. 130 ; mag. 

Family II. Eolidid^. 

With gills in the form of lengthened warts 
{jpapill(B), arranged along^ the sides of the back ; 
tentacles not Tetractile, withont sheaths ; tongae- 

teeth central, without laterals ^ skin smooth, with- 
out sjncula; no mantle. 

Eolis (Cuv.). Tentacles four, slender, the dorsal 
pair sometimes ringed; gills simple, cylindrical; 
tongae-teeth comVUke. 

* Gills numerous, depressed, overlapping : 

E. papillosa. 
Aideri. 
glauca. 

** Gills clustered ; 

E. coronoia. Y\g. 131 ; E. sm 



Drummoadi. 
rufibranohialifl* 
pelludda, 

gracilis. 

alba. 

punctata. 

Gills in transverse, rather distant, rows : 



elegiois. 

carnea. 
dauooides. 

uneata. 
Landsburgii. 



E. angulata. 
nana, 
conoinna. 
aniantiaca. 
olivaoea. 
dngnlata. 
vittata. 

Korthumbrioa. 
viridis. 

arenicola. 

purpTirescens. 

csBrulea. 



H 2 



E. picta. 
tricolor. 
Famni. 
amoBDa. 

?iistii]ata. 
tochii. 
stipata. 
momata. 
Couchii. 
Glottensis. 
amethystina. 
ezigua. 
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Gills in a single row on each side : 
Kdespeota.' 




131 132 



Fiona (Alder and Hancock). Lengthened; ten- 
tacles four, all linear ; gills clothing irregularly an 
expansion on the sides, and meeting behind ; each 
papilla with a fringe along its inner side. 

F. nobilis. fig. 132 ; ( ». #. 

Emhktonia (Alder and Hancock). Tentacles 
two, simple; gills cylindrical, arranged in a single 
row on each side ; head produced into a flat rounded 
lobe on each side. 

E. pulchra. Fig. 133 ; 
minuta. 
pallida. 

Froctonotus (Alder and Hancock). Oblong, flat- 
tened,pointed behind; head covered with a crescent- 
shapea veil ; gills ovate, placed along a ridge on 
eacn side, and round the nead in front ; vent on 
the back. 

P. mucroiiifenu* Fig. 134 ; f . 
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Anttopa (Alder and Hancock). Oblong, pointed 
behind ; dorsal tentacles ringed, and connected by 

an arched crest ] gills and vent as in Proctonotus. 

A. cristata. FSg» 135 ; n. 9, 
hyalina. 




Hermma (LoY^ri\. Len^hened; tentacles two, 
ear-like» folded ; gills lengthened, along l^e sides ; 
vent near the fore part of the back ; no jaws. 

H. dendritica. 

bifida. Eig.l36;«.#. 

Ahh/na ( AUman). Oblong, convex ; head lobed ; 
no tentacles ; no jaws ; gills in transverse rows 
along the sides of the back ; vent on the hind part 
of the back. 

Amodesta. Fig. 137 ;f 
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Family HI. TsiTONUDiE* 

Gills simple or arboiescent, arranged along the 
sides of the back ; tentacles retractile into sheaths ; 
tongue with one central, and numerous lateral 

teeth in each row, 

Tritonia (Ciiv.). Body lengthened, thick ; ten- 
tacles two, brandling; head with a warted or 
fringed yeil ; gills branching in a single row, on a 
ridge on each side. 

T. Hombcrjri. T. alba, 

lineata. i^'ig. 138 ; f • plebdia. 




m m 138 

ScyUcea (Liiiii.). Body compressed ; foot long, 
narrow, grooved ; back with two pairs of latersd, 
wing-like lobes, bearing small tufted gills on their 
inner sur&ces ; tentacles two, with mnged tips ; 
oceanic. 

S. pelagica. Fig. 139 ; f . 

Dendronotus (Alder and Hancock). Tentacles 
fringed with membranous expansions {Jkmince) ; 
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head-veil with branchedappendages ; gills branched, 
in a single row on each side. 

D. arboiescens. fig. 140 ; n*t, 

Doto (Oken). Tentacles slender, simple ; sheatlis 
tnunpet-shaped ; veil simple; gills club-shaped 
or ovate, rough with warts, arranged in one row on 
each side ; foot very narrow. 

D. coronata. Eig. 141 ; \, 
fragilis. 

pinnatifida. 
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Lomanotus (Verany). Lengthened, slender, 
smooth ; head veiled ; tentacles club-shaped, la- 
minated ; gills slender, arranged alon^ the waved 
edge of the mantle ; foot slender, proauced at the 

front into long lateral processes. 

L. marmoiatus. Fig. 142 ; f . 
flavidos. 
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FaHILT IV, DOBIDlDiE. 

Gills feather-Bhapedt placed in a circle around 
the vent on the middle ot the hack ; tentacles two ; 

tongue armed with lateral teeth, often very nume- 
rous, central tooth often wanting ; skin strength- 
ened with calcareous spiculai imbedded in its 
substance. 

142 

C 7 n 




Dorts (Linn.). Oval, depressed, or convex; 
mantle large, covering the head and foot ; tentacles 
two, club-shaped| laminated, xetractile within 
cavities ; gills usually retractile into one or more 
cavities. Feed on sponges. 

^ Gill-plumes retractile within a single cavity : 

D. taberculata. Hg. 143 ; B. repanda. 

flammea. pianata. 

Johnstom. Zetiandica, 

oocdnea. millegniiia. 
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Gill-plumes retractile within separate cavitiea: 

D, Ulidiana. D. sparaa. 
muricata. inconspioua. 
aspera. proxima* 
bitamallata. diaphana. 
depressa. oblonga* 
pusilla. 

Gill-plumes not retractile : 

D. pilosa. D. subquadraia. 




Omiodoris (^orhta). Oblong; mantle small, 
not covering the head and foot, simple ; tentacles 
dab-shaped^ laminated, not retractile. 

G. nodosa,. 

ca^tanea. Eig. 144 ; f. 

Truma (Johnst.)* Oblong; mantle margined 

with filaments; tentacles club-shaped, retractile 
within sheaths, 

T« dayigera. Fig. 145 ; », s. 

JEgiruB (LoY^n), Oblong, covered with large 
warts; no mantle; tentacles slender, retractile 



Digitized by Google 



106 QASTBOPODA* 

within piominent lobed sheaths ; gills blanched, 
tree-like. 

M, punctilucens. Fig. 146 ; s. 

Thecacera (Fleming). Oblong, smooth ; ten- 
tacles clubHshaped ; letractile within sheaths ; head 
with a simple veil ; gills feather-shaped, snzroimded 

by a ring of warts. 

T. pennigeruin. Fig. 147 ; f . 
Txrescens. 
capitatuixL 

PoJjjrera (Cuv.). Lengthened, smooth or warted; 
tentacles club-shaped, laminated, not retractile, not 
sheathed ; veil edged witli processes ; gills feather- 
shaped, accompanied hj club-shaped appendages* 

P. quadrilineata. 
Lessonii 

ocellata. F^g. 148 ; s. 
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IddUa (Leuckart). Oblong, bioad, nearlysmooth; 

mantle small, margined with filaments ; tentacles 

with filaments at their bases ; head slightly lobed. 

1. asperaa. Fig. 149 ; f. L quadrioomis. 
insBOualis. elegans. 
Leaclui. pulchella. 
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Ancula (Loven). Slender, lengthened; mantle 

entirely adhering, its margin adorned with club- 
shaped filaments ; testacies club-shaped, laminated, 
with hlameuts on their stems. 

A. criatiita. Fig. 150 ; », s, 

TfiiBE IL Tectxbrajkchiata. 

Shell (where present) enclosed within the flesh. 

Shell a thin convex shield : 

Gill l)otween the edge of the 
mantle and the foot .... Fleurobranchidte. 

Gill in the back, beneath the 
shell Aplysiada. 

Shell globose or c^Imdncal, roiled Bullada. 
Shell external Tomatellada, 



Family I. PL£U£OBRANCHXDiE. 

Shell wanting, or concealed within the substance 
of the mantle, protecting the intestines; gills 
feather-shaped, situated in the angle formed by the 
mantle and the foot. Food vegetable. 
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Euncina (Forbes^. Minutey slug-like; mantle 
distinct; eyes sessile; no tentacles; gills three 

plumes beneath the mantle, on the right side of its 
lander edge ; shell wanting, 

B. Hancocki. Fig. 151 ; 

DiphyVidia (Cnv.). Oblong, fleshy; mantle 
ample ; gills placed beneath the hind edge of the 
mantle, on both sides; head with a veil| and 
minute tentacles ; shell wanting. 

D. lineata. Pig. 152 
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Pleurobranchus (Cuv.). Oval or roundish, fleshy ; 
mantle covering the back and sides^ and over- 
lapping the foot ; gill a single plume, beneath its 
right edge ; tentacles two, grooved; a broad lobed 
vefl ; shell flexible^ conTex* 

P. plumula. Fig« ld3 ; n. «. 
membnuiaoeiis. 
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Family II. Aplysiad^e. 

Shell rudimentajy, intemali thin, oblongs convexy 
slightly rolled at one end; head distinct^ with 
tentacles and eyes ; foot long, extending behind ; 

sides expanded into wing-like lobes, turned up 
over the hm:k ; gill-plume concealed beneath the 
shell, in tlu? middle of the back. 

Aph/sia (Grmelin). Sea-hare. Lengthened, ele- 
vated in the middle; head distinct, with four 
rolled, ear-like tentacles ; month armed with homy 
jaws; tongue-teeth 13 — 1 — 13. Discharge a purple 
fluid. 



A. punctata.* Fig. 154 ; 5 «. «. 
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Family III. Bullad^e. 

Shell globose or cylindrical, rolled like a scroll, 
with a minute spire, and a lar^ aperture ; outer 
lip sharp; no operculum; animal more or less 

investing the shell ; head broad, flat, without dis- 
tinct tentacles ; foot furnished with two side-lobes 
and a hind-lobe ; gill single, covered by the shell ; 
Sood animal. 

« The mane hyhrida** of Sowerby, adopted by Forbes and 
Hanley, involyes an abisurtiity, and bhould be rujcclcd. 
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Fhiline (Ascan.). Shell fragile, translucent, 

white when dry, oval ; aperture very wide ; 
animal investing the shell ; slug-like ; head oblong, 
four-sided ; no eyes ; foot broad^ with large side- 
lobes. 

P. aperta. Fig. 165 ; 
quadrata. 
scabia. 
catena, 
punctata, 
pniinoaa. 
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Scaphander (MontfV^rt). Shell oblong, or ovate, 
rolled ; spirally striated ; spire concealed ; aperture 
wide in front ; covered by a thick epidermis. Ani- 
mal with a large head; eyeless; foot short and 
broad; side-lobes tamed up, but not enveloping 
the shelL 

S. lignarius. Fig. 166; I n.s, 

Amphisphvra (Lovfe). Shell small, thin, ovate^ 
truncate, with a long aperture, and a minute spire. 

Animal wlioUy retractile within the sliell ; head 
wide, with triangular tentacles ; two minute sunken 
eyes. 

A. hyalina. f*ig. 157 ; a. 
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Gylichna (Lov^n). Shell BoUd, cylindrical, 
rolled; truncate. Animal short and broad| not 

investing the shell , tcntacle-lohes united. 

C. pylindraoea. Fig. 158 ; ».t. 0. obttun. 
contiius. strigella. 
mammiUata. tnmcata. 
nitidula. umbilicata. 
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Acera (Miiller). Shell thin, flexible, swollen; 
apertore long, expanded, and deeply notched in 
front; pillar open, exposing the whorls. Animal 
with a short, tmncate head ; no eyes ; side-lobes 
nearly concealing the shell. 

A. buUata. Fig. 159 ; » . 

Bulla (Lamk.). Bubble. Shell swollen, rolled, 
partly or entirely external, perforated at the sum- 
mit ; lip sharp. Animal with a large head, two- 
lobed behind; side4obes very large, turned up 
on the shell; hind-lobe covering the spire; foot 
four-sided. 

B. Grenchii 
hydatis. Fig. 160 ; 
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FaMILT IV. TOKNATELLADJS. 

Shell external, solid, distinctly spiral, with a 
narrow aperture, and a plaited pillar. Animal 
with a broad iiattened head^ and broad tentacles ; 
foot large, carrying an operculum. 

TomateUa (Larnk.). Shell ovate, with a conical 
Bpire of many whorls ; aperture rounded in front. 
Animal white ; head notched. 

T. fasciata. Fig. 161 ; 

Order 11. PEOSO-BRANCHIATA. 

Shell ample, usually capable of concealing the 

whole animal ; mantle forming a vaulted chamber 

over the back, in which the gills are lodged ; 

gills comb-shaped or feather-shaped, in front of 

the heart. Sexes distinct. 

Shell with the front margin entire Holastomaia, 
Shell with front maigin notched or 
produced into a euial .... Siphimo^omata* 

Tribe I. Holostomata. 

Shell variously shaped ; margin of the a])erture 
entire ; operculum usually spiral. Animal with 
a short muzzle, not retractile; breathing-siphon 
wanting, or formed by a lobe of the neck ; neck 
and sides frequently adorned with appendages.* 

Shell composed of eight plates . CMtonid^. 

iSheii tubular Deataliada^ 

Shell a low cone. 

Shell entire: 

Summit turned forwards . . Tatelladtr. 

Summit backwards . , . . Culyptraada. 

Shell slit or perforated .... Fmurellada. 

* Aporrhais, which by the preponderance of ita characters 
belongs to thid tribe, has a cauaL Aatica and Scalaria have a 
vetnetile proboacls. (Woodward.) 



Digitized by 



CHITONIDiB. 113 

Shell spiraL'^ 

Shell s ] 1 ai 1-sh aped. 
ApertuTG very wide : 

Outer lip slit or perforated . Ilaliotida, 

Outer lip entire Naticada, 

Aperture moderate : 

Interior pearly ..... Trociids. 

Interior not pearly .... LUtmnadm. 
Shell lengthened : 

Aperture channelled .... CeniAiada, 
Aperture simple : 

Operculum spiral Ti$mUUadm. 

Opercidum of sucoesaiTely en* 

larging plates Fj/ramideUada. 





m 16S 
Famxlx L Chito^ixd^ 

Shell formed of eight transverse plates, lodged 
in a leathery mantle, which overlaps the body on 
all aides. Animal with a broad, oval foot ; no 
eyes or tentacles ; tongue long, narrow, with three 
fleries of teeth. 

Chiton (Linn.) . Coat-of-mail SIielL Shcll-^latcis 
wider than long, overlapping, 

C. albiis. C. fascicularis. 
aselliLS. Hanleyi. 
cancellatus. Isevis. 
cinereus. Fig. 162;«.*. marmoreus, 
discrepans. ruber. 

* Ccecum {Jig. 184) in the TurritdladiB is tubular, resembling 
Dcntalmm, 
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Family U. Dentaliad^. 

Shell tubular, curved, open at each end, taper- 
ing; aperture circular. Animal attached to the 
shell near the hinder end ; head indistinct, with- 
out eyes or tentacles ; foot conical, with side-lobes ; 
gills two, symmetrical ; blood red. 

Dentalium (Linn.). Trnk-shelL [Characters 

those of the Familj.] 

D. entalis. Fig. 163 ; n.s, 
■ tarentinum* 
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Family IIL Patellad^. 

Shell conical, with the summit turned forwards. 
Animal w ith a distinct head, eyes, and tentacles ; 
foot as wide as the sliell ; e^ill-plume one, comb- 
like ; tongue long, narrow, with numerous teeth. 

PateUa (Linn.). Limpet, Shell oval, with the 
summit more or less central. Animal with the 
gill-plume very long, surroxmding the body, and 
attached throughout. 

P. ^ailgata. Fig. 164 ; 
j^elhicida. 
athietica. 

Acm<Ba (Esch.). Shell like that of Fatella. 
Animal with the gill-]ilnTne lodsfed in a cavity on 
the neck, projecting Irom the right side* 

A. testudinalis. Fig. 165 ; ». 
virginea. 
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Fault IV. OALYPTBiEADJs. 

Shell limpet-shaped, the summit sometimes 
slightly spiral, directed backwards. Animal with 
a distinct head, <^yes, and tentacles; muzzle 
lengthened ; gill-plume single. 

CcUyptrcBa (Lsunk.). Oup-and-Saucer. Shell 
round, conical ; interior with a projecting plate on 
the hinder side, resembling half a cup. Animal 
with the mantle plain. 

C. SineDsifl. Fig. 166 ; n. #. 

166 167 
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Pileopsis (Liimk.), Bonnet. Shell roimd, conical, 
with the summit recurved ; interior simple. Ani- 
mal with the mantle fringed. 

P. Hungaricus. Fig. 167 ; J s. 
I 2 
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Family Y. Fissuselladjs. 

Shell limpet-shaped^ summit tamed haekwaidB ; 
asUt in the front margin, or a perforation at«he 
sommil Animal with a distinct head, eyes, and 

tentacles ; gill-plumes two. 

Ftssurella (Lamk.). Key-hole Lmipet. Shell oval, 
conical, low, with the summit perforated. 

F. reticulata. Fig. 168 ; in,9, 

Punck^eUa (Lowe). Shell conical, high, with 
the summit turned back ; perforation in front of 
the summit. 

F. Koachina. fig. 169 ; n.s. 

Ettuirgmula (Lamk.). Sh^hi^h, with the sum- 
mit tuned hack ; front margin sht 

£. crassa. 

reticulata. Fig. 170; i* 
rosea. ^ 



Family VI. Haliotida 

Shell spiral, ear-shaped, or snail-shaped^ with 
a wide aperture, the outer lip either perforated or 
slit. Animal with a short mnzzle, tentacles, and 
eyes ; gill-plumes two. 

flaZtb^w (Linn,). Ear-sheU ; Ormer* Shell ear- 
shaped ; spire niinutc, flat ; aperture very wide, in- 
terior pearly ; marci^n perforated with many holes. 
Animal wi^ fringed lobes to the head and sides ; 
no operculum. 

H. tuberaiilata. Fig. 171 ; 
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ScimyreUa (D'Orb«)w Shell thin, not pearly, 
elobose; aperture ronnded; outer margin slit 
AniTna.1 fumished with an operculum. 

S. crispata. Fig. 172 ; f. 

lanthina (Lamk.). OceanrmcdL Shelly thin, 

snail-shaped ; aperture four-sided ; pillar twisted ; 

lip thin, notched at the outer angle ; violet-blue. 
Animal with a large head and tentacles ; no eyes ; 
foot smally secreting a float of numerous air- 
bladders. 

I. communis. Fig. 173 ; 
exigua. 
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Family YU. Teochid^. 

Shell spiral, snail-shaped, or pyramidal ; interior 
generally pearly. Animal with a short muzzle, 
eyes, and slender tentacles ; head and sides fur- 
nished with fringed lobes and filaments; gill- 
plume single ; tongue long, narrow, armed with 
numerous teetli and hooks. Vegetable feeders. 

Phasianella (Lamk.). Shell polished ; whorls 
convex ; aperture oval, not pearly ; outer lip thin ; 
operculum shelly. Animal with long fringed 
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tentacles ; foot rounded ia front, its sides moving 
alternately. 

P. puHus, Kg. 174 ; f . 



174 
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Trockm (Linn.). Top. Shell pyramidal, nearly 
flat at the base ; apertore ohlique, somewhat four-- 

sided ; pearly ; operculum horny, many-whorled. 
Aiiinial with two minute head-lobes, large neck- 
lappets, side-lobes, and filaments. 

T. alabastrum. T. millegranus. 

cinerarius. Montngiiu 

connlus. pusilius. 

exiguua. striatus. 

granulatus. tumidus. 

neliciniis. umbilicatus. 

crassus. undiilatus. 

magus. zizipiuiiu:^. Fig. 170 ; 

Atleoi'his (Wood). Shell minute, depressed, 
few-whorled, deeply umbilicated; operculum shelly, 
many^-whorled. 

A. sab-oarinata. Fig. 176 ; f . 
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Family YIIL LixiOBiNADiB. 

Shell spiral, snail-like} never pearly ; aperture 
rounded; entire; operculum homy, few-wnorled. 
Animal with a thicK muzzle, eyes, and tentacles ; 
gill-plume single ; tongue long, with a central 
series of broad, hooked teeth, and three oblong, 
hooked spines on each side; sides plain; foot 
grooved at the sides. 

Littorina (Ferossac). WMde. Shell thick, 
pointed, few-whorled ; outer lip sharp ; pillar flat- 
tened, not perforated. 



L. fabalis. L. palliata. 

littoralis. patula. 
littorea. Fig, 177 ; rudis. 
neritoides. saxatilis, 
tenebrosa. 
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Laemut (Turton). Shell thin ; aparture crescent- 
shaped ^ an umbilical hssure. 

L GTBSsior. L. puteolus. 

paUidula. irincta. Fig. 17S; 
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Eissoa (Fr^menviUe). Shell minute, coni- 
cal, pointed, lengthened, many-wliorled ; aperture 
rounded; outer lip expanded and slightly thickened. 
Animal with long slender tentacles ; foot pointed 
behind ; operculum spiral. 

B. abTsaioola. R parva. Fig. 179 ; f . 

anatina. proxima. 

Beanii. pulehemma. 

calathua, punctura. 

■ oingiUus. rubra, 

oostata. rufilabris. 

costulata. sculpta. 

crenulaia. semistriata. 

disjimctus. Boluta. 

fulgida. striata. 

incoQspicua. striatuia. 

interrupta, ulvse. 

labioaa. ventrosa. 

lactea. vitrea. 

littorea. Zetlandica. 

Jeffrey 8ia (Alder). As Sissoa, but more trans- 
parent; operculimi semicircular, plaited, with* a 
projection irom the straight edge. 

J. diapliaim. 
globularis. 
opalina. Fig. 180 ; 

Skenea (Fleming). Shell minute, round, flat, 
few-whorle(L Animal like Miaaoa^ }mt the foot 
rounded behind. 

S. costulata. S. nitidissima. 

Cutleriaua. planorbis. Fig. 181 ; f . 

divisa, rota. 

Iffivis. 

Truncatella (Risso). Shell minute, cylindrical, 
truncated ; whorls striated transversely ; aperture 
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oval, entire. Animal with short, triangular ten- 
tacles; foot rounded at cacli end. 

T. Montagcii. Fig. 182 ; «. #. 

Family IX. TuRBiTSLLADiB. 

Shell spiral (sometimes tabular), lengthened; 

upper part partitioned off ; aperture simple ; oper- 
cufura horny, many-whorled. Animal with a short 
muzzle, eyes, and tentacles ; mantle fringed ; foot 
veiy short ; gill-plume single* 

bcahiria (Lamk.)« Wmtkt/rap. Shell white, 
polished, many-whorled; whorls rounded, sepa- 
rated, ornamented with tranavoric ridges j aperture 
round. 

& olathratula. 8. Treveljana. 

commimis. Fig. 183 ; «• ^. Turtonis. 
GnBulandioa. 

OcBGum (Fleming). Shell tabular, cylindrical, 
carved; aperture round; summit closed by a 

plale ; operculum horny, many-whorled. 

C« trachea. 

glabrom. Fig. 184 ; f . 

Aclis (Loven). Shell minute, lengthened, 
spiral; aperture oval ; lip prominent. Animal with 
a long retractile proboscis; tentacles close to- 
gether ; loot truncated in front 

A. ascaris. Fig. 185 ; f . 
nitidissima. 
Bui^raiiitida. 
umca. • 
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Turritella (Lamk,). Shell lengthened, many- 
whorled, spirally ridged ; aperture rounded ; lip 
thin; opercnlmn homy, many-whorled, fringed. 

T. communis, f^g. 186 ; 
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Family X. CESiTHiADiE* 

Shell spiral, lengthened, manv-wliorled ; aper- 
ture channelled in front, and indistinctly behind j 
lip generally expanded; operculum homy, gene- 
rally spiral. Ammal with a short muzzle; tentacles 
distant, slender ; eyes on short stalks ; mantle 
with a mdimentary siphon or fold. 

Apn^hais (Aldrov.). Shell lengthened, pointed ; 
whorls knobbefl : apei-ture narrow ; outer lip be- 
coming expanded and lingered with age; oper- 
culum plaited, pointed. 

A. pes-pelicani. Tig. 187 ; #• 
pes-carbonis. 
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Cerithium (Brug.). Shell: very long, tapering, 
pointed ; aperture small, with a tortuous canal ; 
outer Hp expanded ; inner lip thickened ; oper- 
culum spiral, lew-whorled. 

0. adversum. 

reticulatum. FSg. 188 ; f . 
meiula. 
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Cerithioims (Forbes). Shell as Cerithium} 
operculum pointed. 

Q. tuberoularis. Fig. 189 ; f . 

Family XI. Pybamidellad-si. 

Shell spiral, generally lengthened, pointed ; aper- 
ture small ; pillar often plaited ; operculum formed 
of overlapping plates ; animal witli broad, ear- 
like tentacles, and eyes behind them; proboscis 
retractile; foot truncated in &ont; tongue nn- 
armecL 
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StyUna (Fleming). Shell glossy, globosei with 
a suddenly tapered, slender summit lives attached 
to the spines of Sea-Urchins* 

aTurfcom. Fig. 190; f 

EaltTrui (Bisso). Shell small, white, polished, 

slender, mauy-whoiied, " obscurely marked on 
one side by a series of periodic mouths, which form 
prominent ribs internally aperture oval, pointed 
above ; outer lip thickened ; inner lip turned back 
upon tiie pillar. Animal with slender tentacles, 

E. bilineata. 
distorta. 

polita. Fig. 191; IV, 
subulata. 
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Chemmtzia (D'Orb.). Nearly as JEuUma^ but 
with the whorls plaited ; without orifices ; aperture 
simple* Animal with iaiangular tentacles. 



C. Barleei p. Mvocincta. 

ckihrata. mdistincta. 

elegantissima. Fig. 192 ; f • nifit. 

fenestrata. rufescens. 

foimosa. Bcakris. , 
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JEkdmella (Forbes). As Ohmmizia^ but the 
shell smooth and poHshed ; pillar simple. 

£. acioula. Fig. 193 ; f. 

affinis. 

claviila. 

Scill». 

Odostomxa (Fleni.). Shell mintite, ovate, or 
tapering, smooth ; aperture ovate ; pillar with a 
single fold ; lip thm; opercalum indented. Animal 
like Chemni^ia. 

0. acuta. O. insculpta. 

alba. interstiucta. 

conoidea. Fig. 194; nitida. 

conypicua. obliqua. 

cylindrica. pallida, 

decussata. plicata. 

doliofoimis. risisoides. 

dubia. spiralis, 

eulimdiles. striolata. 

exoavaia. tronoatula. 

glabrata. unidentata. 

uuLaomo. WaxreiuL 



Family XIL NAxioADiEu 

Shell globose^ few-whorled ; spire small, obtuse ; 
aperture veiy large, semicircular; lip sharp. 
Animal with a long retractile proboscis ; foot very 

large ; mantle with large side-lobes, turncfl up so 
as to conceal, more or less perfectly, llie shell. 

Velutina (Flem.). Shell thin, with a velvety 
epidermis ; no operculum. Animal with a broad 
head ; tentacles blont^ fax apart ; gills tm>. 

V. flexilis. 

laevigata. Fig. 195 ; «. #. 
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Otina {Gray), Shell minute, ear-shaped. Animal 
with the mantle Bimple, and short tentacles. 

0. Otis. Fig. 196 ; f 

ZameUaria (Montagu). Shell thin, pellucid; 
aperture very wide ; no operculum. Animal vnth. 
a very large mantle^ quite concealing the shell, 
notched in front. 

L. perspicoa. Fig. 197 ; «. 
tentaculata. 
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Natica (Larnk.). Shell thick, solid, polished; 
umbilicus large; operculum sub-spiral. Animal 
without eyes ; a large veil, uniting the tentacles ; 

foot very large, with a fold in front, turned back 
over the head, and a Great lobe behind, partly 
covering the shell; tongue short ; gill single* 

N. helicoides. N. nitida. 
Kingii. pnsilla. 
monilifera. Fig. 198 sordida. 
MontaguL 
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Tribe IL Siphokostomata. 

Shell spiral; aperture notched or produced into 
acanalin front; opercnlum homy, plaited. Animal 

furnislied with a retractile proboscis ; eye-stalks 
united to the tentacles ; maro^in of the mantle pro- 
duced into a breathing-sipiion ; gills comb-like, 
placed obliquely across the back* 

Spire concealed Qypneada, 

Spire manifest : 

Outer lip notched behind . . Omda. 
Outer Hp entire behind : 

Lip notched in front . « Buednida. 

lip produced into a canal • Muricida. 



Family L Cypil£Ad^. 

Shell rolled as a scroll, covered with a porcelain- 
like enamel; spire concealed; aperture narrow, 
long, channelled before and behind ; outer lip (in 

adult age) thickened, and turned in. Animal with 
a broad foot ; mantle with wide side-lobes, which 
turn up over the slicU. 

Cyprcea (Linn.). Cowry. Shell swollen; outer 
and inner lip wrinkled transversely. 

C, Europaea. Eig. 200 ; n. s. 
moneta.* 

OvUlum (Lamk.). Poached Egg. Inner lip smootL 

0. rtcuminatiim. 

patuluxu. Yig. 199 ; ». ' 

* Taken alive in Cornwall by Mr. Peach. (See B/^, BriL 
Assoc; IHi.) 
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Mar^inella (Lamk.). Outer lip smootli; inner 
Up obliquely plaited. 

M. \asm* Pig. 201 ; «• «t 

201 
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Family 11. Conid-e. 

Shell with tlie body conical, often longer tlian 
the spire ; aperture usually long and narrow ; 
outer lip notched near its liinder end ; operculum 
minute or wanting. Animal with an oblong foot, 
tnmcated in front, with a coDspicnous pore m the 
centre ; head lengthened, tentacles remote, carrying 
the eyes. 

Pleurotoma (Lamk.). Shell spindle-shaped ; 
spire lengthened; canal short (in the British 
species) ; outer lip with a deep slit at its hindej: 
part. 

P. attenuata. P. purpurea. 

brachystoma. rufa. Eig. 202 ; «• 

oostata. aeptangabris. 
mollis. striolata. 
LQufiroyi teres. 
lineaxiB. Treveljaoa. 
nana. turricula. 
nebula. minima. 
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Family UL Bugginid^. 

Shell swollen, notcLed in front ; hinder paxt of 
the lip entire. Animal with a broad foot; eyes 
seated on the tentacles, without stalks; tongue 
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long, narrow; central teeth single, comb-like; 
lateral hooks single, notched* 

Purpura (LaniK.). Puirple, or Doff-winkh. Shell 

thick; spire short; aperture large, slightly notched ; 
inner lip flattened ; operculum plaited. 

P. lapilltus. Big. 203 ; ».«. 

Nassa (Lamk.). Dog-whelk. Shell solid, few- 
whorled ; spire rather long ; whorls swelling ; inner 
lip expanded, forming a projecting tooth near tiie 
canal. Animal with the foot cleft bdiind, and 

forming two diverging horns in front. 

N. retiGukta. Fig. 204 ; mt. 
incnasata. 
pygmsBa. 

K 
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Buccinum (Linn.), mielk. Shell few-whorled, 
swelling ; spire moderate ; aperture lar^e ; canal 
short, turned outwards ; opeicolum plaited. Anmal 
with a broad foot, obtusely pointed behind. 

B. undatum. Fig. 205 
Dalei. 

Humphreysiauum. 
fiisiforme. 
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Family IV. Ku&icid^ 

Shell spiral ; outer lip entire behind ; front pro- 
longed into a straight canal. Animal with a broad 
foot ; eyes seated on the tentacles^ without stalks ; 
tongue as in the last Family. 

Fu8U8 (Lamk.). Spindle-shell. Shell spindle- 
shaped ; spire maiiy-whurled ; canal long ; oper- 
culum ovatCi curved. 

F. anti^uus. F. Norvegieas. 

BermdeDsIs* propinquiui, 
Islandicus. Fig, 206 ; ^ Turtoni. 

TropTwn (Montfort). As Fuam^ but the canal 
short and oblique. 

T. BarnoeiiBis. 

dathratus. Kg. 207 ; 
morioatuB. 
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Trichotropis (Broderip). Shell thin, spirally 
furrowed, umbilicated ; pillar obliquelj tmncated. 

T. acuminata. 

borealis. . Fig. 208 ; n, «. 




Murex (Linn.). Rock-shell, Shell roughened 
with periodical expansions of its lip {varices)^ which 
are permanent after the lip has advanced ; canal 
partlj dosed. 



M. erinaceus. Pig. 209; «. 9. 
coralliuuSt 
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Class VII. CEPHALOPODA. 
(Cuttles.) 

The Cuttles and Squids, of wliicli we have but 
a few species on our shores^ are Mollusca, which 
make the neaiest approach of all Invertebrate 
animals to the Vertebrate forms. Their most 
characteristic peculiarity is, that the front of the 
body, which forms a large, well-marked head, 
carries numerous fleshy arms, which arc effective 
instruments for the seizing and holding of the 
Uving prey on which the animals feed, and are 
also used for the purpose of crawling. 

Each arm is famished along its inner side with 
a single or double series of suching-cups^ eacli of 
which, on being affixed by the animal to any 
surface, adheres with a force so great, that it is 
easier to tear apart the limb than to cause the 
sucker to let go its hold. The suckers are short 
eflindrical or conical warts, with a central hollow, 
filled by a moveable fleshy piston, which can be 
withdrawn at the animaFs pleasure, forming a 
vacuum, when the edges of the cavity, pressed by 
the whole weight of the overlying water, and 
with that of the atmosphere above it, adhere^ to 
the body of the victim, with a force dependent on 
tiie muscular power employed to retract the piston. 

In one Family there is, in addition to tlic ordinary 
arms, a pair of long and slender tentacles^ which 
are dilated at their extremities, where they carry 
groups of suckers, similar to those of the arms. 

In the midst of the area surrounded by the bases 
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of the amis is placed the mouth, furnished with 
two homy Jaws, fitting the one into the other, and 
closely Tesemhling, in form and action, the hooked 
beak of a parrot, except that the upper mandible 
works in the lower* The lower jaw contains a 
fleshy tongue, the stractuie of which indicates a high 
development of the sense of taste. 

The mtestine^ after making one or two turns, 
proceeds forwards to the under side of the neck, 
where it terminates in a projecting tube, called 

AH the senses appear to be present in these 
creatnres in a high de^ee. That of taste has 

been already noticed. The eyes consist of a single 
pair on the side of the head ; they are of large 
size, very brilliant, and in many respects resemble 
those of the Yebtebrata, but yet presenting some 
peculiarities of great interest to the anatomist 

The ears are two round cavities in the sides 
of the head, behind the eyes, in each of which is 
suspended a membranous sac containing a clear 
fluid, and a single otolithe (ear-stone], composed of 
carbonate of lime. 

A pair of organs, which appear to subserve the 
sense of smeff, are also found close beneath or 
behind the eyes. Each is a minute cavity with 
swollen borders, containing a soft, wart-like pro- 
minence [papilla), supplied with special nerves. 

The sense of touch resides in the whole sensitive 
and naked skint in the and especially in the 
a^rrna and tenJtades. 

In animals so highly endowed we may natorally 
expect a correspondent development of the ner- 
vous system. Here for the first time we see a 
distinct brain, enclosed in a box or chamber of 
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cartilage, answering to tlic skull of tlie Vertebrate 
animala. From this centre nerves pass to the 
organs of sense, to the armS| the mantle, and the 
yarious internal organs. 

Besides the rudunentaij skull, th^ axe fonnd 
other pieces of cartilage in different parts of the 
body, as among the muscles at the base of the 
funnel, and (in the Squids) two narrow plates for 
the support of the Bide-fins. Thus we have the first 
approach to the internal bony skektan^ which is so 
characteristic of the Vebtebsata. 

'Mjaxiy species, however, possess alsoacaleareoos 
shelL in the Nautilus and the Argonaut, this is 
external and ample : but in our native species 
which possess one, the shell is internal, oeing 
enclosed within the substance of the mantle, fall« 
ing out when the latter is slit open. In the 
Squids, its form is that of a clear, flexible, homT 
pen or feather ; bnt in the Cnttle it is an oval, 
shelly plate, carrying on one of its surfaces a mul- 
titude of very thin plates, arranged in layers, kept 
apart by microscopically minute pillars. Thus, 
though formed of stony substance, it is so light as 
to float in water, imparting buoyancy to theanimal. 

The form of the oody in general is more or less 
that of an oval sac (the mantle), from which the 
head, with its staring eyes and its aiTay of arms, 
protrudes in front, as does also the funnel ; while 
its sides are in some species dilated into broad 
swimnune-fins« 

One of the most curious circumstances in the 
economy of the Cuttles, is the constantly changing 
play of various colours which is observed on their 
surface. During life tliere are seen coloured spots, 
which are continually altering their position, size, 
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and figure, nmnine into one another, and separat- 
ing, playing to and firo, contracting, and dilatingi 
appearing and disappearing with great rapidity, 
in tLe most unaccountable manner. These pheno- 
mena depend on the Btnicture of the skin, which 
contains elastic cavities tilled with variously 
coloured fluids, under the influence of the neiYOus 
system, and therefore subject to the ever-vaiying 
emotions of the animal* 

At certain times, as wlicn alarmed, these crea- 
tures suddenly discharge from the funnel a volume 
of fluid, of intense blackness, which is secreted in 
the ink-bag, a sac lying along the inferior part 
of the body, and opening at the bottom of the 
funneL 1Mb fluid was used by the ancients for 
writing, and by the modems in the preparation of 
Indian-ink and sepia. 

The circulation does not differ importantly from 
that of the Gastbofoda. So far as is known^ 
there is no system of completely closed blood* 
yessels. The blood is sometimes green or violet, 
but sometimes colourless. Breathing is performed 
by means of gills situated in the cavity of the 
mantle. These organs are long pyramids, formed 
of a central stem, beset wim numerous trans- 
Terse plates or arches. It is a singular circom** 
stance that the gills axe not dUated; the water 
which bathes them enters the cavity beneath the 
borders of the mantle, and is discharged pexiodi- 
cally through the funnel. 

The sexes are always distinct. In many species 
the males are unknown ; in others, they resemble 
the females ; but in others, they present the most 
extraordinary peculiarities. On certain female 
Cephalopoda there have been observed from time 
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to time worm-like ereatnres, called Heeiocotyli, 

which have been supposed to be parasitic worms. 
They resemble single detached arms of the species, 
b( iiig armed with rows of suckers, and adhere to 
the interior of the gill-cavity of the female. Dr, 
Kdlliker first suggested that these supposed worms 
were the males ; but, from the researches of H. 
Miiller and others, it appears that the Hectoco- 
tyhis is not an independent animal, but " an arm 
metamorphosed in a very irregular manner," and 
detached, in order to play an apparently inde- 
pendent part in impre^ting the female.'' 

The eggs are laid in masses, enclosed in en- 
velopes, by which they are bound together, and 
often attached to rocks or sea- weeds, or else are 
united into chaplets which float in the open sea. 
The young are hatched in the form of the parent, 
so that they undergo no metamorphosis. 

LacoHties^ dhc. — All our species are residents of 
the deep water. Sometimes they may be found 
in pools at low water, left hy the retiring tide, and 
occasionally specimens are washed up on a sandy 
beach ; but generally they are free swimmers and 
rovers, often congregating in shoals. Their period 
of activity is chiefly nocturnal. Hie little JSqnoia 
burrows in sand, which it excavates in a curious 
manner by blowing repeated gusts of water out of 
its funnel .f AH the species are carnivorous and 
ferocious, preying on any marine animals which 
they can master. 

Identijlcation. — ^The number of the arms; the 
presence of accessory tentacles ; the eyes, whether 

• See Siebold'g Oomp. Auat. § 261. (Burnet's TranaL and note.) 
t See my Aquarium," p. 69. 
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moveable or fixed ; the form of the hoAj ; the pre- 
sence or al)sencc of fins at the sides ; the presence, 
texture, and form of the shell ; the existence of a 
web uniting the bases of the arms ; the arrange- 
ment of the suckers ; the compaaratiYe length of 
the arms; the niomber of the suckers on each arm; 
the form, size^ and hue of the colour spots,— con- 
stitute the points to be cliieflj attended to in 
distinguishing the species in this Class. 

Authorities, — Siebold's " Comparative Ana- 
tomy," with Dr. Burnet's Notes; Woodward's 
" Manual of the Mollusca ; " and Gray's " Cata- 
logue of the Cephalopoda in the British Museum." 

Cephalopoda. 

Molluscous animals without a foot, with a dis- 
tinct head, crowned with numerous fleshy arms, 
bearing sucking-disks ; enveloped in a sac-like 
mantle, open in front, and sometimes enclosing in 
its substance a rudimentary shell (the shell exter- 
nal only in foreign species) ; having a rudimentary 
brain, and a rudimentary skeleton of cartilage ; 
breathing by gills, whidi are bathed by water 
passing in beneath the mantle, and di;6charged 
through a tube. 

Order I. DWEANCMIATA. 

Animal with a naked liodv, a distinct head, 
sessile eyes, homy jaws, eight arms; a round or 
oblong body formed for swimming; two gills, and a 
shell (when present), either homy or shelly, always 
(in British species) concealed in the mantle. 

With two tentacles ; eyes moveable . Decapoda. 
Without teutacies ; eyes fixed . . • Ociopoda* 
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T&XBE L DfiCAPODA. 

Arms eight; tentacles two, long, slender, with 

expanded ends; suckers stalked; eyes moveable 

in their sockets ; body lengthened, with a pair of 

flide-liiis ; shell loose m the mantle* 

FIds long ; shell calcareous . • » • Sefuidm* 
flhort and broad ; shell hcmy . Teuikiia* 
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Family L Sepiad^. 

Animal with the body broadly ovate ; tentacles 

lengtliened, broadly expanded at their tips ; side- 
finsr narrow, bordering the whole length of the 
aides ; funnel large and short, closed with an ia- 
temal valye. Shell ("cuttle-bone") calcareous, 
flat, composed of a broad plate of stony substance, 
wifji a homy edge,. and a sharp tip ; its concavily 
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Med with layers of spongy substaneei sapported 

by pillars. 

^epia (Linn.). Cuttle-fish, Arms with four 
rows of Slickers; mantle sup])orted by warts, fitting 
iato sockets on the neck and iunneL 

S. officinalis. Fig. 210 ; ^n.s. 

Riipellana. 





Family U. Teutridjel 

Animal with the body lengthened ; fins short, 

broad, mostly at the kinder end 3 shell a homy, 

flexible pen. 

Loligo {hennk.). Squid. Body smooth, lengthened, 

taper behind ; fins united, rhombic; arms with two 

obi ique rows of suckers; tips of tentacles with four 

TOWS ; eyes covered with skin. Shell pen-like, witb 

the shaft produced in front. 

L. vulgaris. 

media. Fig. 211 ; J «. 
marmom 
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Ommas^q^hes (D'OrK). Fli/tng Squid. Kearlj 
as LoUgOy but the tentacles are short and stout, 
and the eyes are naked. Pen formed of a tiiree- 
ribbed shaft, and a hollow conical appendage. 

0. sagittatus. fig. 212 ; ^ ji. $. 

toaanis. 
EblansD. 

S^iola (Leach) . Body short, purse-like ; mantle 
supported by a broad neck-band, and a ridge 
fitting a groove in the funnel; fins rounded, con- 
tracted at their base, placed on the sides of the 
back ; suckers of arms set on long stalks. 

S. Rondeletii. Fig. 213 ; 
atkatica. 




215 

RoHsia (Owen). Body nearly as Septola; no 
neck-band; mantle supported by a small knob, 
fitting a groove in the rimnel; fins oval, broad at 
their union with the back ; suckers of arms sessile ; 
those of tentacles stalked. 

B. Owenii. Fig. 214 ; J *. 
macrosoma. 
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TbIBE II. OCTOPODA. 

Arms eight ; tentacles none ; sucters sessile : 
eyes fixed, incapable of rotation ; body united to 
the head by a hroad neck-band ; no lateral fins ; 
shell (in the British species) internal and rudi- 
mentary. 

Octojnis, (Cuv.). Poulpe. Body oval, warty, 
without fins ; arms long, unequal, united at the 
base by a web ; suckers in two rows ; shell two 
short styles, enclosed in the mantle. 

0. vulgaris. Fig. 215 ; \n,9. 




3I« 

. Ekdom (Leach). Body small, oblong; arms 
longy tapering, webbed ; suckers in a single row. 

Koctopodia. Fig. 216; 
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Sub-Kingdom V. VERTEBBATA. 
Class L PISCES, 
(Fishes.) 

Of that large division of animate bt ings which 
are distinguished hj aa internal skeleton of bone, 
and of which the most marked character is the 
possessioii of a prolongation of the brain (known 
as the spinal cord)^ enclosed in a series of tubnlar 
bones (the vertebrce)y which unitedly constitute tlie 
the Class of Fishes is almost the only one 
which falls within the province of the British 
Marine Zoologist. It is the most popnlons in 
spedes of all, and the marine kinds greatly exceed 
in nnmber (and in importance also) ^ose which in- 
habit fresh waters. 

The skeleton, of which a rudimentary sketch, if 
I may so call it, appears first in the Cephalopoda, 
is, in the lowest forms of the present Class, scarcely 
advanced in structure. In the Myame and Am^ 
phiaxuSf it is a simple tube of cartilage, of which 
the divisions into joints are only indicated ; and it 
is not until we arrive at the higher Orders that we 
obtain true bone. 

The elements which enter into the vertehrce^ or 
joints of the spine, are the same in all Fishes. 
They are as follows: — 1, The eeniral ctglinder / 
2, the superior arc&, formed by two sloping side 
pieces, between which the spinal marrow passes ; 
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3, the superior spinous process^ projecting upward 
from the union of these pieces ; 4, the two lateral 
processes ; 5, the inferior arch, formed as the 
superior is, protecting great blood-vessels ; 6| the 
inferior spinom process, pointing downward. 

The skM is considered to l>e but a number of 
vertebras excessiyely altered in form, to serve a 
special puipose, that of forming a box to enclose 
the hrain, cavities to protect the organs of sense, 
and jaws to seize and masticate the tbod. 

As accessory to the spinal column, we find three 
sets of bones developed from its sides. The 
hyoid arches, which spring from the sknll, and 
form the firm framework on which the gills are 
hung; 2, the ribs, another numerous series of 
-arches, which protect the internal organs, and 
serve as the support of muscles ; 3, the limbsf of 
which there are two pairs, each limb consisting of 
several pieces jointed to each other, of which the 
first is jointed to the spine, while the last is free. 
In Fishes, the last joint of the limb carries a 
number of slender spines or rays, united ])y a thin 
membrane in most cases, and forming a jiri, to be 
used in swimming. It may be considered as a 
hand of many fingers. 

Both pairs of limbs are, in the present Class, 
suspended from the vertebrce that enter into the 
composition of the skull. The upper pair are termed 
jpectoral fim, and correspond to the human arms 
and hands; the lower pair, termed ventral fins^ 
represent the feet. The latter may be before, 
beneath, or behind the former (but always nearer 
to the line of the beUy), and are sometimes 
wanting. 

In addition to this internal skeleton^ Fishes 
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piesent an extensive external one. The bod^ is in 
general covered with aaUea^ which are pieces of 
bone developed from the skin, and overlapping 

each other. But more essential to tlie Flan are 
certain series of sword-like bones, which penetrate 
the flesh along the line of the back, along the line 
of the belly, and around the extremity of the spine, 
to which are jointed bony or flexible rays, re- 
sembling those of the true limbs, and, like them, 
united by membrane. These series are important 
instruments of locomotion, and are designated 
respectively, the l):ick-fin (dorsal)^ the vent-Hn 
(anal), and the tail-fin {catidal). 

The teeth of Fishes vary exceedingly in form^ 
arrangement, and position. The most common 
shape is that of an elongated cone, either straight 
or cui v ed. When tlie conical teetli are small and 
numerous, they are compared to the points of the 
cards used for carding wool or cotton ; and they 
an sometbies so slender, yet 30 dense from thei 
numbers, as to resemble the pile of velvet or 
plush ; and offcen, from their very minute size, their 
presence is more readily ascertained by the finger 
than by the eye. Some fishes have m the front 
of the jaws flat teeth with a cutting edge, like a 
true incisor ; others have them rounded or oval ; 
they are then most frequentlv planted in rows, and 
adapted to bruise or crush the various substances 
with which they are brought in contact."* 

Unlike the Mammalia, In which the teetli are 
confined to the jaws, Fishes may have every bone 
that assists to form the cavity of the mouth and 
throat furnished with these orsans* As they* con-* 
jstitute important characters tor identification, it 

* YarreU s Britiak Fittlies," i. 113. 
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may be as well to name the chief positions in 
which they occur. In some members of the great 
Salmon mmilj, for instance, we find a row pf 

teeth on the bone that forms the middle ridge of 
the palate, which is called the vomer ; on each side 
of this is another row on the palatine bones; 
and outside these is another pair of rows on the 
upper JatD-banea. In the lower half of the mouth 
the tongue carries a row of teeth along each edge, 
which/ when the moath is closed, lock in between 
the vomer ine and the palatine teeth ; while the 
loimr jaw-bones are also armed, each with a row 
which locks in between the palatine and the twjper 
Jaw [maxillary) teet/u In otiier families we find 
teeth on the bony arches of the giUa^ on the bones 
of the throat {pharynx)^ or on the bones called the 
inter-maxillarieSj that lie partly bclore and partly 
between the upper jaws. 

Fishes have cold blood ; that is to say, the blood 
does not, in general, rise appreciably above the 
temperature of the element in which they swim. 
It is invariably red. The heart consists of one 
auricle and one ventricle, which receive the blood 
from the veins, and send it to the gills for re- 
newal by the absorption of oxygen ; whence it is 
circulated through the body in arteries. Both 
the arteries and the veins are perfectly closed 
vessels. 

The breathing-organs (gills) consist ordinarily 
of many rows of thin membranous plates hung on 
slender arches of bone. These organs are placed 
on each side of the head, and are usually protected 
by a great bony plate (the gill-cover)^ made np of 
severid pieces. The water to be breathed is taJken 
in at the mouthy passes over the gill^embranes, 

L 
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and if; ejected through an orifices at the hind margin 
of the gili-cover. 

In many Fishes there is a large bladder situated 
within the bod^, between the spine and the bowels* 
It assumes yanous forms^ and is always filled with 
air, which, in Marine Fishes, is principally com- 
posed oi oxygen. It is supposed to be connected 
with the buoyancy of the animal, and hence is 
often called the swimming-bladder ; but there are 
structural reasons for considering it to be the first 
radimentarjr form of an air-breathing lung* 

Fishes, like all other Vertebrata, nave the 
sexes separate. Among the Sharks and Skates, the 
male may be known by a long cylindrical appen- 
dage at the inner edge of each ventral tin, wluch is 
entirely wanting in females. In general, however, 
the females are distinguishable from the males only 
by the body being deeper and fuller, while the males 
have the head and gills more developed. 

With a few exceptions, more apparent than real, 
the young are produced from eggs* which^ being 
deposited at regular periods, anT usually in vast 
numbers, are commonly called spaum. The mass 
of immature eggs in the body of the female fish is 
well known under the name of hard roe. The roe 
of a Cod has been computed to contain six millions 
of eggs. 

For the most part, the spawn is committed to 
the waters with but little precaution for its pre* 
servation : sometimes it is twined around a sea^ 

weed, sometimes laid like beads within the valves 
of a dead shell, sometimes dropped into a furrow, 
ploughed in the bottom -gravel. But a few ex- 
amples have recently come under the observation 
of naturalists^ in which an elaborate nest is con- 
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fltructed for the reception of the eggs, which are 
watched with zealous care hy the parent fish until 
they are hatched, and, in somo instances, until the 
young are able to shift for themselves. Among 
the Pipefishes (Synffnaihid(B), the male acts as 
nurse to the infant progeny, receiving the spawn 
from the mother into a sort of pouch, with which 
he is provided, and in wliich he carries tlie eggs 
till the birth of his offspring relieves him from his 
duties. ^ 

Localittes, dse. — From the roving habits of 
Fishes, little can be said on this score. Many 
species, as the Mackerel and Herring tribes, ap* 
proach the shores from deep water at certam 
seasons, for the purpose of spawning in the shal- 
lows. The Blennies and Gobies are generally to 
be found in the shallows ; the Smooth Blenny, the 
Sea Scorpion, and some other small species haunt 
the dear rock-pools, which the receding tide leaves 
on many of our coasts. The Weevers, the Launces, 
and many of the Flatfishes, burrow in the sand of 
the sea-bottom ; the Wrasses play around sub- 
merged rocks ; and the Pipefishes haunt the waving 
beds of green sca-grass {Zostera) that grow on 
muddy shores. Some, as several species of the 
Salmon family, the little SticklebacKs, the Eels, 
and others, inhabit both the sea and rivers indif- 
ferently, or periodically exchange the one for the 
other. Others, as the Bonito, are truly ocean- 
rovers, and approach our coasts rarely and acci- 
dentally. 

Idenftficatton, — The following points, set down, 

approximately, in llie order of their relative im- 
portance, are nc df al to be observed in determin- 
mg the zoological place and relations of a Fish. 

l2 
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The texture of the skeleton, whether bone or carti- 
lage; the form of the jaws, whether moveable 
or soldered together ; the gill-orifices, whether 
several holes in the neck, or a single one opening 
from beneath a lid; the gills, whether arranged 
like the teeth of a comb^ or in tofts ; the rays of 
the dorsal and anal fins, whether most!} soft and 
jointed, or mostly hard and spiny ; the position 
of the ventral-fins ; the form and toothing of the 
gill-covers ; the form and arrangement of the 
teeth ; the number of the gill-rays ; the size, form, 
and extent of the scales ; the number and form of 
the dorsal-fins or fin ; the form of the caudal*fin ; 
the presence of spines ; the general shape of the 
body ; the freedom of moveniuut iu tlie jaws ; and 
the number of rays in the difierent fins. 

AuthorUies, — The arrangement proposed by 
GuYieri and modified by the rrince of Canino, has 
been mainly followed ; while, for the appropriation 
of species to our seas, no higher authority need be 
sought, or can be found, than Mr. Yarrell's admi- 
rable " History of British Fishes." 

Pisces. 

Vertebrate animab, haying cold blood ; breath- 
ing by means of permanent gills; inhabiting 

water ; furnished with iiiis for locomotion ; pro- 
ducing eggs. 

Skeleton composed of eartOage • » Cartiia^ineu 
Skeleton composed of bone . • . (km* 



CTCLOSTOMATA* 
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Sub-Glabs I. CABTILAGINEL 

Skeleton cartilaginouR, without bonj fibres ; 

skull formed of a single piece. 

With fixed gill3 : 

If oath fonning a saoker . . • • (h/ckHomaia* 
Moath armed with jawB . . • Sdackia. 

With free gills SUnona. 

Order L CYCLOSTOMATA. 

Skeleton rudimentaiy ; apine an unjointed 
colamn of cartilage ; no ribs ; no pectoral or ven- 
tral fins ; mouth a sucking-disk, surrounded hj a 

ring of cartilage. 
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Amphioxus (Yarrell). LancekL Compressed, 
doubly pointed; mouth a long slit, with a row 
of filaments on each side ; a dorsal fin along the 
whole length of the back. 

A. lanceolatua. Fig. 217 ; ^ if . 
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JIfyanne (Linn.). Hag. Cylindrical; an orifice 
[spiracfe) on the head ; mouth rotind, surrounded 
by eight filaments, and armed with one tooth; 
dorsal along the back, continued round the tail to 
the vent. 

M. gluiiuoBa. Fig. 218 ; | 

Petromyzon (Linn.). Lamprey. Cylindrical; 
gill-openings seven on each side of the neck ; 
month round, armed with many teeth ; doiaal as 
iu Myxine, 

P.mariniuk Eig. 219; 
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Order IL SELACHIA. 

Skeleton complete ; jaws (formed of the palatal 

and posi-iiiaudibular bones) armed willi teeth ; 
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pectoral and yentral-fins present ; gills attached at 

their outer edge, with separate orifices to each gill. 

Body flat, with a slender tail ; pectorals 

enormous, meeting in front . . . Maiada, 

Body long, tapering gradually ; pecto- 

isia moderate , JS^ualidije. 

Family L Baiap^b, 

Body forming with the large fleshy pectorals a 
broad flat disk ; pectorals generally united before 
the snout; eyes and orifices Uptrcuilea) above; 
mouth, nostrils, and giU-orifices below; dorsals 
on the tail. 
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Gephalopter a (R\%9o). Homed Bay. Headtnin«» 

cate, with a mernbraiie rolled on itself, on each side ; 
eyes large, lateral ; otherwise resembling Trygon. 
C. Qioma. Pig. 220 ; ^ h.s. 

Mylidbatis {CwY.). Eagle Ray, Head projecting ; 
pectorals extended like wings; teeth pavement- 
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like ; tail armed with one dorsal-fin^ and a notched 
spine. 

M.aqaila Fig. 221 ; | «. t . 

Trygon (Cuv.). Firefiaire. Head enclosed by 
the pectorals; tail with a doubly-notched stiff 
spine, without a dorsal. 

T. pastinaoa. Fig. 222; | «. 




Rata (Linn.). Skate. Body rhomboidal ; tail 

with no spine, but with two small dorsals near the 
tip. _ 

R. marginata. Fig. 223 ; ^ <• 

batis. 

intermedia, 
oiyrliyachus, 
mucronata. 



E. radiata. 
clavata. 

fuUdiiica. 



spinosa. 
uiiraletus. 
microcellata. 



SQUALIDiB. 



Tcrpedo (Cuv.). Orofrnf-fah, Body nearly 
round ; tail short, fleshy, with two dorsaJSy and a 
caudal ; teeth small and sharp. 

T. nobiliana. 

znannorata, ^ig. 2M ; in.i. 




Family IL SQUALiDiB, 

Body lengthened, memng insensibly into a 
thick tail ; pectorals of moderate size ; gill-orifices 

on the sides of the neck ; eyes lateral. 

Squatina (Dumeril). Angel. Depressed; head 
rounded in front ; spiracles large ; pectorals very- 
large; two dorsals and a caudal on the tail; no 

S. aogelos. Pig. 225 ; ^ ». #. 
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Echtmrhinus (Blainv.). Bpmma Shark. First 
dorsal opposite the ventrak ; teetk in botib jaws, 
broad and low, the edge nearly horizontal, their 
sides with one or two transverse toothlets ; skin 
studded with spines. 

Kspiuosus. Pig. 226 ; ^ «. 
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ScymnuB (Flem.). All the fins small; two 
dorsals^ one beforCi die other behind the ventrals ; 
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n6 anal; spiracles large; teeth lancet-shaped, 
diverging from the centre ; skin rough. 

S. borealis. Fig. ^27 ; -^n.s* 

AcanAias {B,iQ8o). Picked Dog-fiaK Two dorsals, 
each preceded hj a spine ; no anal ; skin rough, 
with heart-shaped scales, each with a central spine; 
several rows of teeth in each iaw. 

A. vulgaria. Ifig. 223 ; J- 
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Aloptas (Bonaparte). Sea-fox. Two dorsals, 
the first high, the second over the anal; head 
pointed; upper portion of the tail very long, 
notched at the base. 

A. vulpes. Fig. 229 ; fi. s. 

Selachm (Cuv«). Basking Shark* Two dorsals, 
wide apart ; snout short and blunt ; gill-openings 
very large. 

S. maximus. Fig. 230 ; ^j^^ n* «. 
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Lamna (Gav.). Porbeagle. Two dorsals, as in 
Alopias / snont pointed ; botb portions of the tail 

large, nearly equal • gill-openings large, 

L. Comubioa. Fig. 231|; ^m.s. 
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G<deu8 (Cut.). Tape. Two dorsals^ the first 
behind the pectorals, the second over the anal ; 
head flat and long ; teeth pointed, concave, and 
serrated on the outer edge. 

G. vulgaris. Fig. 232 ; ^ #. 
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Notidanm (Cav.). One dorsal, over the anal ; 
teeth of the upper jaw triangular^ of the lower jaw 
fiaw-like ; six gill-openings. 

N. griseiUL Fig. 233 ; ^ ». #. 
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Mustelus (Cqy.). Smooth Mound, As Qal&u^ 
but the teeth are flat, aa in the Raiadm. 

M. lavis. Fig. 234 ; J «. 

Zyg(Bna (Risso). Hammer-head, Head flat, 
produced on each side, with the eyes at the ex- 
tremities ; fins as in Galetis, 

Z. malleus. Fig. 235 ; ^ n.i. 
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CariAariaa jpm.). Shark, Head pointed, flat- 
tened; teeth flat, pointed, catting, notched at die 

edges i no spiracles, 

C. vulgaris. Eig. 236 ; ^n.s* 
glaacua. 




Bcyllium (Cuv.). Bog-fish. Head blunt ; nostriU 
near the mouth, continued in a groove to the lip ; 
spiracles distinct ; teeth with a long point, and a 
snorter one on each side ; two dorsalSi both behind 

the middle. 

S. canicula. Pig. 237 
catulus. 

meLuxobtomum. 
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Order UL 8TUBI0NA. 

Gills free, as in the Bony Fishes, protected by a 
gili-coYer, and opening by a single wide oriiicei on 
each side. 

Ohimara (Linn.). Gill-cover radimentaiy; gilb 
partly attached: tail ending in a long filament; 

two dorsals, the first high and short, the second 
low and long ; gkiu smooth. 

C. monstrosa. Fig. 238 
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Aeipenser (Linn.). Sturgeon. Body angular, the 
angles carrying bony plates ; snout pointed, fur* 
iilslied with filaments; mouth tubular, without 
teeth; gill-cover broad, bony; tail two-lobed, 
imequal, 

A. sturio. 

latirostris. Fig. 239 ; 
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Sub-Class n. OSSEL 



Skeleton formed of bone; skull composed of 
man J distinct pieces. 

Jaw-bones soldered together • • I'ltciogjiathi. 
Jaw-bones free : 

Gills arranged in tnfts . . , , LopJkobrOMcJUi, 
Gills in comb-like fringes: 

Fin-rays soft, jointc-l . . , . Malac&p(er//f/ii. 



Fin-rays (partij) spinous . • Acantho^ter^gii. 



Skeleton partly of bone, partly of cartilage ; 
jaws formed by the soldering together of the 
maxillartes and inter-maxiUariea / arch of the 
palate united to the skull ; mouth small, almost 
motionless ; gill-opening small ; bod^ usually short 
and thick. 



Order L BLEGTOGNATEL 
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Bcdistea (Linn.)* File-jish. Body compressed, 
covered with lozenge plates ; first dorsal spinous; 
cutting-teetk in both jaws. 

Bw capriscus. Fig. 240 ; } 
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Orthagoriacus (Sclineider). Sunjish, Body com- 

Sressed, deep, short, truncate behind; jaws nn- 
ivided, forming cutting-edges ; dorsal and anal 
high, pointed ; caudal short and high. 

O. mohk Fig. S41 ; ^ 

obloiigua. 
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Tetraodon (Linn.). Glche-JUk. Body capable 
of inflation^ partly coyered with short spmes; 

jaws divided by a groove, giving an appearance of 
four teeth. 

T. Pennantii. Fig. 242 ; J «. 

M 
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Order U. LOPEOBRANCHII. 

Jaws complete and free ; ffills disposed in pairs 
of small round tufts, along the arches ; gill-cover 
large; giil-orifice small; body angular, coveied 
wim bony plates* 
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Hippocamjms (Cuv.). Secu-horse. 
Jaws united into a tube, lie moudi 
at the tin ; body compressed, deep, 
marked by ridges lengthwise and 
crosswise ; pectoral and dorsal in 
both sexes, anal in the temale • 
no yentrals nor caudal. 

H. brevirostris. Fig. 243 \\n.B. 

,,3 Synnmikw (Linn.). Pipe-Jtsh. 

Body long, slender, tapering, co- 
vered with plates set lengthwise; no veutrals; 
jaws as in Hipjpocanvpus, 

S. acus. S. ophidioQ. 

tjphle. anguineus. Fig. 244 ; |. j». t. 

soquoreus. lumbridfonnis. 



APODA. 
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Or deft m. MALACOFTEEYGU. 



Jaws free ; gills arranged in comb-like fringes : 

SiU-cover large ; giU-orifice nsnallj large ; fin-rays 
eaable, jointed, and branched, with the occasional 
exception of the first two or three ravs in the 
dorsal or pectorals. 

Ventrals wanting jpoga. 

Ventrals under the pectorals , . Sub-brachiaiL 
V entrain belaud the pectorals . . Abdmiuale^. 



244 





Tbibe L Afoda. 
Ventrals wanting; form snake-like. 
Ammodytesihmu.) Launce. GiU-orifices large ; 
as long ; caudal distmct and separate. 

A. Tobianus. 

lanoea. Fig. 245 ; J 

m2 
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EcModon (Thompson). Jaws furnished with 
large cylindrical teeth in front ; small teeth on the 
palate and vomer; body smooth, compressed; 
gill-orifices large ; dorsal and anal nearly as long 
as the body, united behind, yent dose to the hea£ 

£• Drummondii. Fig. 246 \\n.$. 
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Ophidiwn (Linn.). As Echiodon, but the jaws 
armed with small teeth ; the anal fin only half the 
whole lengthy and the vent near the middle of the 
body. 

0. imberbe. Fig. 247 ; J «. *. 
barbatum. 
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Leptocephaltis {Vi:^nn3int), Morris. Head minute: 
body very tliin , translucent ; pectorals minute ; 
doiBal and anal as in Ophidium. 

L. Morrisii. Fig. 248; 1 71,9, 

Murrnia (Linn.), pectorals ; dorsal and anal 
very low, united behind ; gill-opening minute ; a 
single row of sharp teeth in each jaw. 

M. Helena. Fig. 249 ; ^ n. s. 



H9 
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Anguilla (Guv.). Eel. Body cylindrical, long, 
mucous, with minute imbedded scales ; dorsal and 
anal united behind ; teeth in both jaws, and on 
the Yomer. 

A. acutirostris. Fig, 260 
latirostris. 
conger. 
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Tribe U. Sub-brachiati. 

Ventrals beneath tHe pectorals ; saspended from 
the shoulder-bones. 

Ventrals nnited into a sncldng 

dist Cyclopierickt. 

Ventrals separate : 

Head fumifihed with a sucking disk EehmieidtB^ 
Eyes on one side of the head ; body 

flat^ unBTmmetrioal PleuroneeUda, 

Form ordinaijy symmetrioal . . Gadidm. 
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Family L CycLOPTERiD.E. 

Ventrals and pectorals united to form either one 
or two circular disks, beneath the body, with the 
power of adhering to foreign bodies. 

Cyclojyterus (Linn.). Lump-fish, Body deep, 
with a ridge on the back ; two dorsals ; first dorsal 
concealed within the skin ; pectorals and veutraLs 
united into a single disk. 

C. lumpus. Fig. 251 ; J ». 
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, Liparia (Flem.). Seor-mail. Body lengthdned^ 
mucous, without scales ; one long doraal ; pectorals 
and ventrals forming a single disk. 

L. vulgaris. 

Montagui. Pig. 252 ; n, 9. 




Lepidognster (Flcm.). Sucker. Nearly as Li" 
paris^ but the dorsal is shorter^ far behind; pectorals 
and ventrals forming two disks. 

L. Cornnbiensis. Fig, 263 ; 
bimaculatus. 
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Family IL EcH£N£iDiB« 

Crown of the head coyered with an oblong flat 

disk, capable of adhering to foreign bodies, and 
formed of two rows of transTerse moveable plates, 
directed backward ; body lengthened ; one dorsal 
placed fai behind. 
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.SsKenefo (Linn.). iZemom. Chaiaeters as above* 



Fault III. Pleubonegtii)^ 

{Flat-Jishes,) 

Greatly compressed, always resting on one side, 
which is destitute of colour ; head unsymmetrical ; 
e^es both on the same (the upper and colouredi 
side; dorsal extending along the whole back; anal 
necurij as long, on the opposite edge ; air-bladder 
wanting ; six gill-xays. 



SoUa (Cuv.). Sole. Eyes on the right side ; 
mouth twisted on the oppo^^ite side ; teeth in both 



£. remoxa. Fig. 2M \ \ s. «• 
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MonocMms (Cuv,). Pectorals minute^ especially 
the left, which is sometimes wwtixig ; otherwise as 
Solea. 

M. lingula. Fig. 266 ; ^ u, s. 
linguatula. 
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Rhombus (Cuv.). Tiirhof. Eyes on the left 
teeth in the jaws and throat ; dorsal commencing 
in front of the eyes. 

K. maximus. 
vulgaris. ■ 

liirtus. 

punctatus. Fig, 257 ; 9. 

megastoma. 

amagloflsuB. 
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Hippoghsms (Cuv.). BoWmi. Eyes on the 

right; dorsal and anal commencing behind the 
head. 

iLTiilgaris. f'ig. 268 ; ^ «• 
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Platessa (Cuv.)* Plaice^ Fhunder^ Dab. Eyes 

on the right ; dorsal commencing over the eyes, 
extending (as also the anal) nearly to the caudal ; 
both fins generally dilated in the middle, giving a 
rhombic form to the fish. 

P. vulgaris. P. limaudoides, 

flesus. Fig. 259 ; J ». pola. 

limauda. elongata. 
ksvis. 
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Body longj corexed with soft smaU scales ; head 
naked ; fins soft ; for the most part two or eyen 

three dorsals, and two anals ; teeth in rows in tlxe 
jaws and vomer ; seven gill-rays. 

Raniceps (Cuv*)« TadpoU-jiah. Head large, 
flat ; body compressed ; two dorsals, the first y^ 
minute^ the second long ; yentrals long. 

B. trifurcatus. Fig. 260 ; \n, s. 




261 



Fhyds (Guv.). Forked-beard. Body long ; two 
dorsals, the first short, pointed, the second long ; 
a iiiiigle long, forked ray in each yentral. 

P. furoatua. Fig. 261 1 ^n.s. 
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Brosmtua (Cuv.). Torsk. A single lengthened 
dorsal ; ventrals fleshy. 

B. vulgaris. Fig. 262 ; \ 
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Motdla (Cuv.). RwMtMU Two dorsab, the first 
low, and exceedingly deueate; filaments on the 
upper as well as the lower jaw. 

M. vukaris. Fig. 263 ; } «. M. glauoa^ 
dn^ria. azgenteola. 

quinquidnata. 

Lota (Cuv.). Ling. Body long ; two dorsals, 
both fleshy, and one anal ; lower jaw with a fila- 
ment. 

L. molva. Fig. 264 ; ^ «. s. 
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Merlucius {CuY.). Bake, Body long ; head flat ; 
no filament. 

M. viilgaris. Yiq, 265 ; ^ n,s. 
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Merlangus (Cuv.). Whiting. Three dorsals and 
two anals ; no filament. 

M. vulgaria. Fig. 266 ; \n,s, M. pollachius. 
albus. yirens. 
carbonarius. 
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Morrhua (Cuv.). Cod. Three dorsab and two 
anals ; a filament on the chin. 



Ventrals behind the pectorals, not attached to 
the bones of the shoulder, but suspended from the 
abdomen. 

One dorsal, near the middle of the back Ck^peadm* 
One dorsftif £eur behind, opposite to the 

anal • • • « Hsocida. 

Two dorsals • • « Sahumda. 



Family L Clupead^. 

Form gracefal ; body clothed with large scales, 
nsuallj forming a saw-like edge along the belly ; 
one dorsal fin, of the ordinary stmcture, near the 
middle of the back. 

Clupea (Linn.). Berring^ Pilchard. Body com- 
pressed ; scales large, thin, easily removed ; mouth 
of moderate size, upper lip entire. 



callarias. 
GQgle^us. 



M. lusca. 

minuta. 



Fig. 267 i i n.9. 



Tribe UL Abdomikales. 



C. harengus. JFig. 268 ; J «. *. 



pilchardus, 

sprattus. 

alba. 
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Alosa (GvLY.). Shad. As Clupea, but the 
upper lip deeply notched. 

A^finta. fig. 269; 
eommtuus. 
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EmrauLis [Cuv.). Anchovy, Head pointed; 
mouth Teiy wide ; gill-openingB very large ; abdo" 
men smooth* 

£. eucrasicholua. Fig. 270 iin.s. 
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Family II. Salmonid^« 

Body graceful, clothed with scales ; two dorsals ; 
the first formed of soft rays ; the second minute, 
without rays, formed of skLn enclosing fatty sab- 
stance {adipose). 

Scopelua (Cut.). Argentme. Bodj long, slender ; 
second dorsal almost obliterated ; mouth wide. 

S. Hnmboldtii. Fig.27I;#.f. 



271 




Til 



Osmerus (Cuv.). Smelt. Characters those of 
l^lahno, but the body is more slender : there are 
two rows of teeth on each palate-bone, but only a 
few at the very front of the Tomer. 

0. epcrlanug. FSg. 272 ; J «. 
Hebridicus. . 
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Salmo (Linn.). Salmon, &c. Head smooth; 
body scaled ; teeth in the maxiUaries, inter-maxil- 
lariesy palatals, and xaandibularies, and two rows 
on the Yomery the tongue, and the thioat* 

S. salar. 

eriox. 

trutta. Fig. 273 ; ^ s. #• 
m 




Family HI. EsociDiB. 

Body generally lengthened, flattened on the 

back, tapering abruptly; unc dorsal, placed far 
back, and coinresponding in form and position to 
the anal ; lower jaw generally projecting. 

N 
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Exocostus (Linn.), Flying -fisli. Head and body 
scale ! : pectorals nearly as long as the body; head 
flat, somewhat square in outline. 

R Yolitans. 

exiliens. Fig. 274 ; \n,s, 

Belom (Cuv.). Garfish. Body long and slender, 
covered with minute scales ; head smooth ; both 
jaws prolonged into long slender beaks ; dorsal 
and anal entire. 

B. vulgana. i'lg. 275 ^n.g. 
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Scomberesox (Cuv.). Saury Pike. As Belone^ 
but the dorsal and anal are cut into a number of 
small triangular finlets» 



S. saums, T^. 276 \\n*9. 
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Hemiramphua (Cuv*). Half-healc. As Belone^ 
but the lower jaw alone is prolonged into a beak. 

H. JSuropsBus, Fig. 277 ; «. 



Order IV. AOANTHOPTEBYGn. 

Jaws free ; gills comb-like ; gill-covers and ori- 
fices generally large ; first rays of the dorsal, pec- 
torals^ and anal, and generally the first ray of each 
ventral, unjointed, inflexible, and spinous. 

Yentrals behind the pectorals : 

Jaws forming a tube . ♦ ♦ • . Fistulariada* 

Jjips thick, fleshy. 

Una dorsal Labrid/f*, 

Two dorsals Muplida. 

Yentrals before the pectorals : 

Wrist-joint of pectorals exterior Lophiada, 
Kays of dorsal flexible .... Goljidnrp, 
Body thin, ribbon-like .... Cejioiadm, 

Ventrals generally below the pectorals :* 

Eays of dorsal always exposed . Scombrida, 
Rays of dorsal clothed with scales ChaUdotdida. 
Spinous rays of dorsal fedling into 
a groove. 

Gill-covers unarmed .... SpaHda, 
Gill-covers toothed. 

Head covered with bony 

plates Triglada. 

Ilead nut plated. 

No teeth on the palate . Sci(t!nad(B, 
Teeth on the palate , . Fercada, 



* In Oasterosfms tliey aro bebind, andin Ooi^ and Unraehims, 
before the peotonda^ 

n2 
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Family L Fistulabiadus;. 

Bones of th6 head projecting into a long tube, 

at tlie tip of which is the small mouth. 

Centnscus (Linn.). Snij^-Jish* Body ovate, 
compressed ; two dorsals. 

0. sodopax. Fig. 278]; ^ n. #• 



278 




279 



Family II, LABRiDiB. 

Body oHong, clothed with large scales ; one 
dorsal^ frequently with membranous appendages ; 
lips thick and fleshy ; teeth large, conical. 
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Laibrus (Linn.). Wrasse. Cheeks and gill- 
covers clotned witli scales ; gill-covers smooth at 
the edges ; three spines in the anaL 

L. maculatus. 
Donovani. Fig. 279 
mixtus. 
trimaculatus. 
comber. 
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Orenilabrus (Cuv.). As Labrm^ but the gill- 
ooyeis have toothed edges. 

C. melops. 

N or vegicus. Fig. 280 \%n,i, 

pusillus. 

rupestris. 
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AMniAohbrus (Cut.). Foie gill-coyer toothed ; 
six spines in the anal. 

A. Couchii. 
Yarrellii. 

exoletus. Fig. 281 ; J «. 

Jfdis (Bisso). Cheeks and gill-coveiB without 
scales ; otherwise as Labrus. 

J. Mediterranea. Fig. 262 i\n.». 
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Family III. Lophiadjb. 

Body usually grotesque, without scales, irregu- 
larly clouded or spotted; head and gape very 
large, furnished with spines and filaments ; wrist- 
bones of pectorals external to the body, causing 
these fins to resemble the fore-legs of a (quadruped. 
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lA^hiua (Linn.). Frog-fish. Head enonnons, 

depressed ; mouth deeply cleft ; jaw fringed with 
fleshy filaments ; two dorsals, with several slender 
free spines erect on the head \ gill-openinga undei; 
the pectorals. 

. L. piscatorius. !Fig. 283 ; ^n, s. 

Family IV. Gobiad^. 

Body thick, tapering to the tail, secreting a 
slimy mnciis ; a single lengthened dorsal or two ; 
the spinous rays nnnsually slender and flexible ; 

ventrals before the pectorals, composed of two or 
three rays, or united into a sucking cup, or wanting. 

Gallionymua (Linn.). DragoneU Head large, 
flat ; eyes on the summit ; gill-openings mere 
holes in the neck; two dorsals; yentrals under the 
throat, separate, very large ; all the fins greatly 
developed ; body without scales, 

0. lyra. 

dracimcalus. Eig. 284 ; | «. t • 
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Gohiiis (Linn.). Gob?/. Ventrals united into a 

cup-shaped disk ; two dorsals ; body clothed with 
large scales. 

G, niger. G. gracilis. 

Buthensparri. Fig. 285 ; n, s» unipuuctatus. 

miautus. aibus. 
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Blmmus (Linn.). BUnny. Head large, blunt, 
with an abrupt profile ; usually armed with fringed 
appenda^s ; a single lengthened dorsal ; ventrals 
formed of two rays, firee. 

B. Monta^i. 

ocellans. Eig. 286 ; f ik t. 

gattorogme. 

^olis. 




Mur(ii^noidp,9 (Lncep.). Gunnel. Head small; 
body thin, long, ribbon-like ; a low dorsal extend- 
in^ the whole length; ventrais each a yeiy minute 
gpme. 

* M. gatiata. Fig. 287 ; | ». i. 
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Zoarces (Ciiv.). Eel-ponU As BUnmuSy but the 
dorsal and anal are continuous with the caudaL 
Z.7iyipan]8. Fig.2d8; 

Anarrhtcas (Linn.). Wolf -fish. ^ As BlenmuSy but 
with the ventrals entirely wanting; fEWse round, 
cat-like ; teeth strong and pointed. 

A. lupus, Rg. 289 ; ^n.t. 
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Family Y. Mugilid^. 

Body oblong, more or less cylindrical, clothed 
with large strongly-marked scales ; head depressed, 
covered with large plates ; lips thick ; eyes large ; 
two dorsals, short, remote fiom each ower ; yen- 
trals behind the pectorals. 
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Mugil {Linn.). MvMet. Under jaw with a central 
projection, which is leeeived iato a groove in iLc 
upper. 

M. capito. 

chelo. Pig. 290 i i U.S. 
curtus. 

^ Aikerina (Linn.). Sand Smelt Mouth protrac- 
tile, simple, not thickened; a broad silvery band 
along each side. 

A. presbyter. Fig. 291 ; J «. 
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Family VL Cepolad^. 

Body long, flattened side wise, like a ribbon, 
with minute scales; ventrals usually before the 
pectorals, sometimes wanting. 
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. C^la (Linn.). Band-fsh. Body tlade-like, 
long, gradually decreasing in depth from the head 

to tlio tail ; rnoutli oblique ; dorsal and anal run- 
ning nearly the whole length ; pectorals^ ventrals, 
and caudal minute. 

d. rubesoena. Fig. 292; \n,i* 
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Gymnetrus (Bloch). Body thin, long, without 
an anal ; ventrals each of two long slender rays, 
dilated at the tips ; head crowned with tall, slender, 
erect filaments. 

G. Hawkenii. 

Banksii. Fig. 293 ; ^* ^* 
. glesne. 
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Leptdopus (Cuv.). Scahbard-Jisk, Body blade- 
like; head long, pointed; dorsal extending the 
whole length ; anal moderately short ; caudal 
forked ; ventzals represented bj two minute scales. 

L. argyreus. Fig. 294 ; ^ «. #. 

TrkMurus (Linn.). Hair-tail. As Lepidoj^us, 
but ventrals, anal, and caudal are wholly wanting, 
the tail passing into a long fine point* 

T. lepturufi. Fig. 295 ; ^ 8. 
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Trachypterus (Cuv.). Vaagmaer. Body length- 
ened, blade-like ; dorsal extending the whole 
length ; ventrals delicate, long ; pectorals small ; 
anid Wanting; caudal set on obliquely. 

T.Bogmarus, Fig. 296 ; ^ ». 
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Family VII* Sgombeid^ 

Body commonly ovate, often compressed ; scales 
minute or inyisible ; fins strongly developed ; pec- 
torals nsnally long, narrow, and pointed; generally 

two dorsals, of which the first contains spinous 
rays, sometimes greatly lengthened ; caudal gene- 
rally forked. 

ieiu (Linn.). Ihry. Body short, greatly com- 
)[>resaed, without scales ; two dorsals scarcely sepa- 
rate, tlic first carrying long threads; mouth capable 
of ,c^eat protrusion ; a row of spinous scales on 
each side of the base of the dorsal and anaL 
Z.faber. Fig. 297; 




Gapros (Lacep.). Boar-fish. As Zeus^ hut clothed 

witli scales ; no accessory threads to the dorsal, and 
no spines along its base. 

0. aper. Fig« 298 ; | ». 9, 
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Lampris [i^MY.), Opah, Body oval, compressed : 
one dorsal, much elevated and pointed in front; 
ventrals, pectorals, and lobes of the caudal long, 
curved, and pointed. 

L. guttatus. Fig. 299 ; -^^ n. s, 

298 
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Carmx (Lacep.). Bead. Body scaled ; latexal 

ine formed of troad keeled scales \ two dorsals ; 
ree spines in front of anal. 

C. tradiuim Fig. 300 ; 






Centrolophis (Cuv.). Bhck-jUh. Body covered 
\ritli minute scales ; one long, low dorsaL 

0. pompilas* Fig. 301 ; ^ #• 
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Naiucratea (Cuv.). PUot^Jiah. As in Omtrohfimi 
but there are free spines l)efore fihe dorsal and amd; ■ 

bidets of tlie tail keeled. 

N.duotor. Eig. a02; 

Xiphias (linn,). Swcrd'jUh. One dorsal yeij 
high in front ; ventrals wanting ; anal large ; 

caudal high, and crescent-shaped ; upper jaw pro- 
longed into a hard sword-like beak. 
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Bcomber (Linn.). Mackerel. Body sracefullj 
shaped^ smooth, brilliant, dothed witu minute 
scales; two dorsals remote from each oth^; second 
dorsal and anal cut into triangular finlets ; tail 

crescent-shaped. 

S. scombrufl. Fig. 904; ^ 
oolias. 

Thynnus (Cut.). Tunny. Large scales ou the 
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throat ; first doisal leaching nearly to the second ; 
otherwise as Bcomher. 

T. vulgaris. 

pelamys. Pig. 305 ; ^ 
salvia. 




807 

Ocvnus (Cuv ). As ThynnuSj but the pectorals 
very long, leaehing beyond the vent. 

O.alaloDga. Tig. 306; 

0 
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Auasis (Cuv.)- Large scales on the bieast as in 
Thynnus, but tiie dorsals remote as in Scomber . 

A.Ti4gari8. £!ig. 307 ; 



Family Vlll. CH-firoDONTiD^, 

Body miicli compressed, very high ; dorsal and 
anal fins clothed with scales. 

Brama (Cuv.), Profile deep, abrupt; slender 
curved teeth in the jaws and palate ; caudal high, 
narrow, cresccnt-sliaped. 

B. Eaii. Fig. 308 \ ^n.s, 
pinnasquamata. 
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Family IX Spabid^. 

Body ovate, rather deeper than wide ; a single 
dorsal, not scaled^ falling' into a groove on the 
back ; gill-covers neither spinous nor notched ^ 
mouth not protmsile. 



Digitized by Goo^^Ic 



195 



Cantharus (Cuv.). Teeth crowded, curyed, placed 
like the prickles of a card round the jaws ; mouth 
smalL 

C. griseus. Fig. 309 ; J a. 
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Dentex (Cuv.). Teeth conical, placed in a single 
roW| the front ones larger, hooked inwards ; a space 
"beneath eyes and on muzzle free from scales. 

D. vulgaris. Fig. 310 } in,s* 

Paqellus (Cuv.). Sea-bream. Teeth in front 
eonickl. Blender, numeioiis ; sides of jaws set with 

0 2 



Digitized by Google 



196 PISCES. I 

flat molars Uke paving-stoneSi ihiee zows above 

and two below. 

P. erythxinua 

acarne. 

oentrodontufl. Fig. 311 ; in,s. 
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Pagrus (Cuv.). Braize, Four or six strong 
conical teeth in front, succeeded by small ones; 
two rows onlj of rouuded molars in each jaw. 

P. vulgaris. Fig. 312 ; \n,s, 
Chrysophrys (Cuv.). Gilt-head. Six conical teeth 
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in each jaw in firont ; molars in four rows above 
and three below. 

C. aurata. Fig. 313 
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Family X. Sci-^iNADiE. 

Body ovate, rather deep ; dorsal grooved ; gill- 
covers spincd ; fore gill-covers toothed ; teeth in 
the jaws, but none in the vomer or palate ; seven 
gill-rays. 

Scicma (Linn,). Maigre. Head inflated with 
cavernous bones ; two dorsals ; spines of the anal 

slender ; head covered ^\ ith scales j a row of strong 
teeth in each jaw. 

S. aquila. Fig. 314 ; ^ «• 
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Umbrina (Cuv.). As Scicma, "but tlie spines of 
the anal arc stout and sharp ; the teeth are small 
aud numexous ; and there is a filament on the chin. 

U. cirrosa. Fig. 315 ; | 
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Family XI. Triglad^s. 

Head and face encased in a tony buckler of 
plates soldered together, often studded with spines; 
the bone beneath the eye (mb^bitoJ) greatly di- 
lated, 80 as to cover the cheek, and jointed to the 
gill-cover ; fins generally well developed. 

Garter ostsus (hum.). Stichlebach, Witliout scales, 
but covered more or less with broad plates on the 
sides ; one dorsal, with free spinous rays in trout; 
ventrals (each consisting of a single spine] behind 
the pectorals. 

G. trachurus. 
semiarmatus. 

leiurus. 
brachycentrus. 
pungitius. rig. 316 ; n, s. 
spinachia. 
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Sebastes (Cuv.). Norway Iladdoch, Plates of the 
head scalea ; one long dor^^al, of which the first 
lialf is spinous; eyes very large; teeth small, 
numerous. 

8« Norvegicus. ^ Fig. 317 ; ^ ^t. 
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Cottua (Linn.). Ball-head, Head large, de- 
pieased; teeth in both jaws and in the Tomer; 
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gill-ooTera spinoTUi; gill-orifices laxge; gill-rays 
six ; bodj slender, wimont scales ; two dorsals. 

C. scorpius. 

bu balls. Fig. 318 ; ^ »• 
quadriconus. 

Aspidophorua (Cuv.). Pogae. Body eight-angled, 
endcffiied m plates \ lecurrea spines on the snout ; 

teeth only on the jaws; lower jaw fringed. 

A. cataphractQS. Hg. 319 ; ^ 

819 
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Trwla (Linn.). Gurnard. Head four-sided; sub- 
orhital plate very large ; gill-cover and shoulder- 
plate ending in spines; three free rays beneath 
the pectorals ; two dorsals; body clothed with 
small scales. 



T. cuculus. i'ig. 320 ; J «. i. 
lineata. 

hirundo. 

paaciloptera. 



T. Ijra. 

guriiardus. 

Blochii. 

lucerui^ 
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Peristedion (Cuv.). As Trigla^ but the body is 
encased in hexagonal plates ; and the snout runs 
out in two points ; no teeth. 

P. cataphracta. Fig. 321 ; } 




Family XII. Percad^. 

Bodj oblong, nsually deep in the middle, clothed 
with rough scales ; gill-coyers armed with spines, 
or cut into teeth ; both pairs of jaws, palate, and 

vomer set witli teeth, which are usually minute 
and close like the pile of velvet ; sub-orbitals con- 
nected with the temporal bones, and not with the 
gill-oovm. 

MuUus (Linn.). Surmullet. Head and fore parts 

thick ; profile abrupt, nearly vertical ; lower jaw 
carrying two filaments; giii-cover scaly, without 
spines ; two dorsals. 

M. siumuletus. Fig. 322 ; ^n.s. 
barbatus. 

TracMnus (Linn.). Weever, Compressed; eyes 
near together; mouth oblique; gill-cover ending 
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in a strong spine; two dorsals, the first smaU, 
formidably spinous, the second long ; anal equally 
long. 

T. draco. Kg. 323 $ ^ ii. #. 
yipera. 




Serranm (Cuv.). 8ea Perch. One long dorsal, 
of which the fore half is spinous ; gill- covers and 
cheeks scaled; gill-cover ending in several flattened 
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spines ; fore gill-cover minutely notched ; some 

long teeth among the small ones. 

S. cabrilla, Tig. 324 ; J «. «, 

Pofyprim (Guv.). Nearly as Serranus, but the 

gill-cover has a bony ridge ending in a single 
spine ; its lower edge, as well as the fore gill- 
cover, the sub-orbital, and two arched ridges over 
the eye, are notched; the spinous rays of the 
dorsal, anal, and ventnds, are also notched along 
one edge. 

P. cernium. Fig. 326 ; ^ n. <s. 

325 




Labrax (Cuv.). Basse. Two dorsals ; teeth on 
the jaws, vomer, palate, and tongue; gill*cover 

ending in two spines ; fore gill-cover notched. 
L. lupus. Fig. 326 ; 
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Class v.* MAMMALIA. 
(Mammals*) 

The peculiarily which is most distinctive of this 
Class, — the most exalted of all liyiiig creatures, — 

is that its members bring forth living younir, 
which they suckle and thus nourish in the period 
of eaxlj infancy with a iiuid secreted in the body 
of the mother. 

The blood is warm, circxdating in closed vessels; 
the whole quantity is sent from the heart to the 
lungs^ a Spongy mass of minute cells in the cavity 
of the body, communicating with the external air. 
Over the surface of these cells the blood-vessels 
ramify, their coats becoming so thin as to admit 
the union of the oxygen with the contained blood, 
the result of which is an instaiitaiicuus change of 
its colour from dark-red to vivid Fcarlet. This 
renewed blood is now returned by another set of 
vessels to the hearty whence it is ejected into the 
artertea^ which, large at first, but branching with 
innumerable ramifications, convey it to every part 
of the body, at length transferring it through 
tubes (capillaries) of excessive minuteness into 
the veins. These now carry it back to the heart, 
whence it is ^S!^^ pumped, as it were, into the 
hmgs again. The if art is thus composed of four 

♦ Of the inten^enincj Classes, — Amphibia, Ekptilia, and 
AvES,— Rkptilia is the only one which includes marine spcciea; 
and of these none can properly be considered as British. 
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cliambers, two auricles and two vmUricles, which 
receive the blood in the following succession : — 

Lungs. 

Veins. 
Left auricle. 
Left ventrioLe. 

Arteries. 

Capillaries. 

Veins. 
Bight auricle. 
Bight ventride. 

Arteries, 

Lungs. 

Tn general, the animals of this Class are furnished 
with two pairs of limbs, htted for walking on the 
solid ground ; but those which we have to notice 
are adapted for aquatic life, and hence their 
structure is modified with a view to this adapta- 
tion. The Seals, which possess the usual number 
of limbs, have them shortened, enveloped in skin, 
and 80 placed as to perform the office of fins rather 
than legs, as indeed they resemble in appearance 
those fish-like organs. But in the Whales, the 
fore limbs are still more decided fins, while the 
hinder extremities are wholly wanting, their place 
being supplied by a broad horizontal caud al-fin: 
many of the species are also Vanished with a proper 
dorsal* 

Not^Yithstandine this fish-like form, hoA\ ( ver, 
the Whales and I)o1pliins have no real affinity 

with Fishes, but are true Mammalia ; bringing 
forth Uving young, nourishing them with milk, 
having warm blood, a perfect circulation^ and 

breathing air by means oi intenuil lungs. 

Localities, ((x. — The Seals are found on the 
wildest, most rocky, and least frequented coasts, 
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especiaUy those which are indented with caverns, 

to which these animals dcliglit to resort, and in 
which they congregate. They may often be seen 
off the shore, in summer weather, playing in the 
sea. The various species of Whales and Dolphins 
are dwellers in the hroad ocean, usually associating 
in lierds, and approacliing the shore only hj 
accident ; the smaller kinds frequently ascend our 
tidal rivers^ and the Whales are not rarely seen to 
enter bays and harhours, especially on the northem 
and western shores, where they are sometimes 
stranded. 

Ida oi if cation, — The presence of hind limbs; 
their structure ; the comparative size of the head ; 
its prolongation into a snout; the presence of a 
dorsal ; the number and arrangement of the teeth, 
— are the pointe which principally require notice 
in the determination of the species. 

Authorities, — Professor Bell's " History of 
British Quadrupeds," M, Fred. Cuvier*8 " Historie 
Naturelle des C^tacees," and the volumes on Seals 
and Whales in Jardine's " Naturalist's Librarv," 
have afforded me materials lor the fullowing 
enumeration, 

Mammaua. 

Vertebrate animals having warm blood ; breath- 
ing by means of lungs ; bringing forth livine young, 
whicn are suckled and nourished with milk. 

Order CETACEA. 

Form fish-like ; skin naked ; fore limbs short ; 
bones of the hand concealed in a skinny hn with- 
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out daws; hind limbs wanting; tail terminated 

by a broad cartilaginous fin, set on horizontally; 
windpipe opening at the summit of the head by 
one or two blow-holes. 

Head enormously large. 

Muzzle rounded ; upper jaw fringed . Balrmada, 
Muzzle truncate ; upper jaw simple . F^seterida, 

Head moderate Delphinida. 



Family I. Bal^nad^e. 

Head di-pioportionately larc:e, with a sloping, 
rounded muzzle ; upper jaws iriaged with trans- 
verse plates of a homy substance (whalebone) ; 
both jaws destitute of teeth ; blow-hole single. 

Babenoptera (Lacep.) BorquaL A small dorsal 
near the tail ; throat and belly wrinkled with deep 
folds. (The largest of known animals.) 

B. rostrata. Fig. 327 ; n, s. 
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Balana (Linn.). Bight-whale. No dorsal ; belly 
smooA ; iraalebone very deep. 

B. mysticetus. Fig. 32S ; ^ n. s. 
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Family U. Physetebib^. 

Head enormouSi terminating in an abrupt, 
square muzzle ; lower jaw narrow, pointed, amed 
with stout conical teeth ; tipper jaw destitate of 

teeth and whalebone ; blow-nole single. 

Physeter (Linn.). Sperm-whale. The onlj genus; 
chaxacters those of the fiEunilj. 

P. macrocephalus. Fig. 329 \ n, s, 
tursio. 
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Family m. BELPUNiDiB. 

Head of moderate size, often prolonged into a 
beak; both jaws commonly fymiished with teeth, 

wnicli are numerous, and conical in iorm • no whale- 
bone plates ; blow-hole single, crescent-shaped. 
Manodm (Linn.), Narwhal. No teeth, eiccept a 
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pair of tusks in the imper jaw, only one of which 
IS nsnally deyeloped, projecting as a straight 
twisted iyoTj horn of great length ; no dorsal. 

M. znonooeros. Fig. 330 ;'^n,9, 

JDtodon (Less.). Two small teeth in front of the 
lower jaw, which is projecting and convex ; fore- 
head low ; one dorsal. 

D. Sowerbyi. Fig. 331 ; ^ n, j. 





SSI 



Hyperoodon (Lacep.). Bottle-^ose. Forehead 
high and round; muzzle a short beak; otherwise 
as Diodon. 

H. bidentatus. Fig. 332 ; ^ «. 

Beluga ^Less.). White Whale. Head blunt, un- 
beaked ; nine teeth on each side in each jaw ; no 
doisaL 

Alenoaa, Fig. 333; ^».s. 

P 
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Phocma (Cuv.). Pcrpoise. Head blunt, un- 

beaked ; teeth various iu both jaw6 ; a dorsal 
placed far back. 

P. commuxds. fig. 334j 
orca. 
melas« 
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Delphinorhyndma (Bli 
not separated from the 
small dorsal. 

D. micropterus. 



inv.). A lengthened beak, 
forehead by a groove ; a 

Fig. 335; ^n.a. 
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Delphinus (Linn.), Dolphin. Forehead round ; 
a lengthened slender beak, separated by a distinct 
gFOoye ; dorsal near the middle of the ba<^ 

D. delphis. Fig. a3G ; «. s, 
tuisio. 
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Orckr CARNIVORA. 

Cutting-teeth (usually six) in front in each jaw ; 
two stout pointed canines ; and a varying number 
of molars, which have cutting edges. 

Family Phocad^. 

Fore limbs very short, enveloped in tlie skin, 
and reduced to swimming-paws ; hind limbs set 
£ar behind, and directed backward ; the toes con-- 
nected by wide webs, forming powerful oars; body 
coTered with dense short fur. 

p 2 
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Tricheehua ^Linn.). Walrtis. Lower jaw without 
cutting or canine teeth; canines of the upper jaw 

arching downwards, in the form of projecting 
tusks ; muzzle greatly enlargecL 

T.xosmams. FSg. 337 ; ^ 
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Ilalichcerus (Nilsson). Four cutting-teeth to 
each jaw; molars simple, the lower ones with a 
minute knob before and behind ; head tlat ; muzzle 
deep, obliquely truncate. 

H. gryphus. Fig. 338 ; ^n,9. 
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Phoca (Linn.). Seal. Six cutting-teeth above 
and four below ; molars with a small cutting knob 
before the main one, and two behind ; forehead 
round and fiill ; countenance intelligent 

P. Groenlandica, Fig, 339 ; ^n,s» 

vitulina. 
barbata ? 
bicolor % 
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, ADDITIONS AND CORRECTIONS 

TO 

PABT L 



Pp. 28y 29. Actinia miniata is a SafforttOf not 
a Bunades. 

P, 31. After Edwards la s^hcero'ides, add— 

E. vestita. 
camea. 

P. 31. After line 12, add Actimadce, ot doubtful 
genera : — 



A. coccinea. 
intestinalis. 
bisemiis. 
Tenmcularis. 

A. digitata. 

A. tuberculata. 

Templetonii. 

Johnstom. 

Ballii. 

Alderi. 

pellucida. 

Yarreliii. 

BeUii. 
Anthea Couchii, 

plumosa. 



See Jolmsion's Br. Zooph. 
2dEdit. 



Alder in litt 



Cocks, in Trans. Royal 
Polyt. Soo. Cornwall. 



Digitized by Google 



ADDITIONS AND GOSBEGTIONS. 215 



P. 73. Add Psolus tenema, 

P. 92. After Flemingiaplumosa, add — 
Crossostoma (Gosse). TJpper margin of mouth 
set with cirri; segments tnirty, the fore ones 
faxnished with bristles, feet, and superior cirri; 
inferior cirri from the fourth segment to the tail, 
ear-like, cleft ; eight tentacles on the second and 
third segments; tail furnished with a pair of 
minute styles. 

G. Midas. 

P. 94. After Sabella chorama, add — 
Protula (Griibe). Gill-fans two, each composed 
of four thick, soft, doubly-pectinate, radiating 
stems ; their united base surrounded bj a fleshy, 

reverted collar ; body Hat, divided into thorax and 
abdomen, composed of many segments : inhabiting 
a shelly tube, equally thick throughout, open at 
each end; many tubes crowded into a contorted 
mass, attached to submerged bodies. 

P. Dysteri, 

P. 103, After Nereis versicolor^ add — 

Crithida (Gosse). Antennae five, very large, 
viz., a frontal pair, which are bulbous at base, and 
two-branched, and three occipital ones, which are 
very thick, tapering to a blunt point, and long ; a 

pair of tentacular cirri on the head ; two large 
eyes; feet ovate, very moveable, each with a 
thread-like cirrus above, a pencil of short bristles, 
and a second pencil of long straight bristles. 

0. thalassina. 
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P. 133. After lone thoracicus, add — 

PaehyhdeUa (Diesing). Body a three-sided saC) 

containing eggs arranged in bundles, like ljunciies 
of grapes ; intestine passing straight throagh the 
body. Attached hj the mouth to the abdomen oi 
Crabs, 

P. carcinl. (See Ann. N. H. for Sept. 1855.) 

P. 177. After Halacarus ctenopus, add — 

Fachygnathus (Dugfes). Palpi thick, conical, 
pointed; mandibles sienderi style-shaped; limbs 
as in HclUlccstus. 

P. noiopB. 

P. 179. After line 19, add— 

Or^fer THYSANURA. 

No wings ; three pairs of legs ; peculiar organs 
for locomotion at the sides or at the extremity of 
the body ; no proper metamorphosis. 

Family Podukad^. 

Feet jointed, fit for walking ; body divided into 

head, thorax, and abdomen ; breathing by air- 
pipes {trachea) ; two antennae ; mouth rudimen- 
tary ; abdomen composed of six segments, usually 
ending in two bristles for leaping, pent under the 
body. 

Anura (Gervais). Antennae conical, shorter 
than the head, composed of four joints ; four pairs 
of eyes ; mouth without jaws, placed at the end 
of a conical proboscis; no scales; no leaping 
apparatus ; no terminal points. 

A. maritima. 
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Order DIFTERA. 
One pair of membranous wings. 

Tribe Nemogeba. 

Antennse many-jointed, much longer than the 
"head; head small; body lengthened; eyes large j 
legs long and slender. 

Family TiPULADiBS. 

Proboscis short ; palpi curved downwards. 

Clunio (Haliday). Proboscis obsolete; antennse 
eleven-jointed, the third and eleventh joints long; 
wings not transparent, with two forked veins* 

C. marinus. 

P. 180 to be cancelled, and the following to be 

substituted for it : — 

FAMILT L HARPALIDiB. 

Wing-^sheaths sessile, rounded at the tips ; fore 

legs deeply notched. 

PogoiniH (Zeigl.). Fore feet (tarsi) with two 
dilated joints ; thorax squarish ; upper lip notched. 

P. luridipennis. 
chaiccus. 
j littoralis, 

Aepus (Leach). Head large, eyes minute, wing. 

slieaths flattened; upper jaws projecting, many- 
tootiied. 

A. marinus. 
Eobynii. 
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Family II. Bembidiad^. 

Last joint of feelers minute, conical. 

CilUnus (Leach), blender, flattened ; third joint 
of antennse longer than fourth ; fourth joint of foot 
{tarms) spined. 

0. lateralis. 

BemMdmm (lUiger). Thorax heart-shaped, 
truncate ; eyes extremely prominent; wing-sheaths 
rough. 

B. concinnum^ 
scuteiiare. 
ephippium. 

Tbibe IL Htdbocanthabi. 

Legs formed for swimming ; hind pair remote 

from second, fringed with hairs; body oval, 
depressed. 

Ilydroporus (Clairv.). Fore feet [tarsi) four- 
jointed; hind feet slenderi with equal moveable 
claws* 

H. in»qualipes. 

Tbibb UL Btpophaga. 

One feeler to eacli maxilla ; auteuuse thickening 
towards the tips. 

Sub-Tbibe L Philhtdbida. 

Wing-sheaths covering abdomen; legs formed 
for swimming. 
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Heterocerus (Bosc). Body oval; leg-shanks 
spined; antenna eleyen-jointed, the last seven 
joints forming a clnb ; feelers shorter than antennsB. 

H- obsoletus. 
femoralis. 
pusillus. 

Berosus (Lcacli). Antennge eiglit-jointed, the last 
three forming a clnb ; wing-sheaths prominent, 
much broader than the thorax. 

B* spinosus. 
luridus. 

Sub-Tribe 11. Beachelytba. 

Wing-sheaths much shorter than abdomen ; legs 
formed for running. 

Family I. Oxyteud^. 

Body sU nder ; head projecting; fore-legs spinous ; 
tarsi apparently three-jointed. 

Phytosus (Rudd). Slightly convex; antennas 
elbowed ; thorax flattish, not channelled, spined at 

the front angles ; legs downy. 

P. spinifer. 
uighyeutris. 

Bledius (Leach). Narrow, convex; fore legs 
toothed ; antennae elbowed ; head and thorax (of 
male) homed. 

B. tricomis. 
arenarius. 

Hesperophiltis (Steph.). As BUdius^ but head 
and thorax unarmed. 

H.ar0nariua 
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Family IL Omaliad^. 

Body broad and flat ; head projecting; fore legs 
smooth; tarsi distinctly five-jointed. 

Micralymma (Westw.)» Oblong, flattened; wing- 
sheaths minute ; abdomen long, much broader than 
thorax ; margined ; tarsi fringed with looig hairs. 

M. iLLurina. 

Family III. Taghypoeidje. 

Head deeply simk in the tUorax; body short 
and thick ; elytra comparatively large. 

Diglossa (Haliday). Antennae with the second 
loint very long; maxiU» with two very long 
lobes ; lower lip with two long slender teeth* 

Bimalota (Mann.). Slender, flat; thorax as 

broad as head ; antenna) bead-like ; last joint of 
tarsi long. 

H. ? 

1 

Tribe 1Y. Eupoda, 

Head and thorax narrower than abdomen ; head 
sunk in the thorax to the eyes; hind thighs long 
and thick. 

Hiemonta (Latr.). Antennas with the fourth and 
fifth joints lengthened ; wing-sheaths terminating 

in a miiiute point. 

IL Curtisi. 

P. 189. In the List of Ulnstrations, the num- 
bers from 95 to 116a are false: 95 should be 94, 
and ao on to llGa, which should be 116. 



Digitized by Google 



GLOSSARY 



OF TECHNICAL TEBHS IN PART II. 



Arborescent (page 102). Resembling a trje. 

CoeUescent (p. 18). Closely adhering together. 

EncrnMing (p. 8). Spreading on solid substaucea 
like a crust. 

Epidermis (p. 54). An outer skin. 

FoVuiceous (p. 12). Leaf-like. 

GranuLaUd (p. 80). Containing minute grains in its 
substance. 

Immersed (p. 18). Sunk into the common sub- 
stance. 

InvertUe (p. 18). Capable of turning inside out. 

Laminated (p. 103). Furnished with tlxin leaf-like 
expansions {lammcB\ 

Medud (p. 8)« Ptosing along the middle. 

Papilla (p. 100), A soft fleshy wart. 

JPolj/zoarif (p. 7). The united mass of many Folpzoa 
organically connected. 

Process (p. 103). A poiiion which proceeds or pro- 
jects from the general outline, usually longer and more 
slender than a lobe* 
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Froduced (p. 100). Drawn out. 
Q^incwnx (p» 12). The arraQgement of the knots 
in ft net. 

Serrated (p. lo6). Notched like a saw. 
Striated (p. 59). Marked with fine indented lines. 
Thorax (p. 32). The part of the body answering to 
the chest. 

UmbiliGus (p. 118). The hollow axis of some Gas* 
tropod shells^ around which the spire is wound. 



iVote.— For other technical tenns refer to the Gloswy ia 
PartL 
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|l»t 0f lUttstrations : 

(WITH THE AUTHORITIES WHENCE DERIVED.) 



1. TcBiniPoitA patina {iiat. size) • • . • Specimen. 

2. IHastopora obelu (n. & ma^.) • • • Ibid. 
8. Idmonea atlantica ma^«) • . • Ibid. 

4. pDStolipora proboacidea (n. 8, & ma^.) • Ibid. 

5. Alecto dilatans {n. s. & rnag.) .... Ibid. 

6. Crisia denticulata (n. & 7fta5r.) , . , Living Bpecimen. 

7. Crisidia corniita (n. s. & y^icr^.) .... Ibid. 

8. Salicornaria farciminoidcs {n. s. & mag,) . Specimen. 

9. Cellularia Peaehii (n. «. k mag.) • • • Ibid. 

10. Menipea tenata mag,) . • . • Ibid. 

11. Serapocellaria ficruposa (ik & mo^.) . Ibid. 

12. Oanda reptans (n. 8. k mag.) .... Ibid. 

18. Scruparia cbelata (n. a. & wagr.) . . . Living specimen. 

14. Salpingia llruSifiiUii {mag,) Coppin. 

15. Hippotboa divaricata («. 5. & wa^jr.) • . Spocinifjn. 

1 6. ^Etca anguinea {n, s. & vmg,) . • • • Living specimen. 

17. Beania mirabilis (n. s. & mag.) .... Ibid. 

18. Gemellaria loricata (n. a. ft mag ) . • Specimen. 

19. Notamia baisaria (n. «. k mag,) • . , Living specimeiL 

20. Caberea Hookeri (n. s, k mag.) . • • Bask. 

21. Bieellaria eiliata {n, s. k mag.) . . . Living specimen. 

22. Bugulu uvicuUiria {71. 6. uLay,) . . . Ibid. 

23. Flustra papyracea (n. 8. & mag.) . . . Ibid. 

24. Carbasea papyrea {n. 8. & mag.) . . . Specimen. 

25. Membranipora pilosa (n. ft moj/.) . . Living Bpecimen. 

26. Lepralia FaUasiana (n, s, k mag,) . • . Specimen. 

27. CeUepoxa pumicosa (». a. ft mag,) . • . Living speeimen. 
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Fig. 

28. Esebara foliaoea (n* a, ^ mag.) . • . • SpedmeiL 

29. Ketepora eellnlosa (n. 9 k marf.) . . . Ibid. 

80. Alcyoiiidi urn birsutum {n. v. ^^z mag.) . Living specimen. 

81. Cycloum papillosiini {n. 8. & laa.'j.') • . Hassall. 

32. Sarcochitum polyoum (n. s. k mag.) . • Living specimen. 

83. Amathia lendigera (n. s. & mag.) , • , Ibid. 

84. Yesicalarift apinoaa (n, s, & mag,) • • . Spedmeii. 

85. Valkeria enaenta (n. k mag.) .... Living 8p6dm«n. 

86. HimoMlla gracilis (n. ». ft mo^.) • • • Hincks. 

87. AvenellaDalyellii (7?ia/7.) Tbompson. 

38. Xolella stipata, (/i. 5. ^ ?/iflr^.) .... Living specimen. 

89. liowcrbankia imbricata {n. a, & mag,) . Ibid. 

40. Farrella gigantea {n. 8, k mag,) • • • Busk. 

41. Anguinella palmata (m^g.) Ibid. 

42. Fedioellina Belgica {n, a, k mag.) . . . Living apecimeo. 
48. Aplidinm ftllax (n.«. Forbes k H.) mag. Savigny. 

44. Sidnynm tarbinatum (n. a) Forbes & Hanlejr. 

45. Folyclinnm anrantium (n. «.)..., Ibid. 

46. Amceroecium proliferimi (n. s. kmag.) . Living specimen. 

47. Leptoclinum c:elatinosum {n. s.) ... Ibid. 

48. Distoma rubrum (n. 8.) Savigny. 

49. Botryllus polycyclusi (n. 8.) Living specimen. 

50. Botrylloides rubra 1 (n. «.) Ibid. 

51. Syntetbys Hebridiens (i n. .... Forbes. 

52. Clavdlna lepadiformis (».«.) . « . . Living specimeo. 
58. Peropbora Listen (n. g, k mag.) . . . Ibid. 
64. Ascidia virgin ea ( /i y.) Ibid. 

55. Molgula tubulosa ( /?. s.) Forbes & Hani ej. 

56. Cynthia quadniiii^ularis («. «.) « • • • Living Rpceimen. 

57. Pelonsea corriigata «. y , . , • • Forbes & Hanlej. 

58. Salpa runcinata {n. s.) Ibid. 

59. Appendienlaria flagellam {mag,) • . • Haxiey. 

60. Teredo norvegiea (n^ «.) Forbes k Ewakj. 

61. Xylophaga dorsalis Ibid. 

62. Pholadidea papyracea {n. s.) Specimen. 

63. Pliolasparva «.) Living specimen. 
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Fig. 

64. Gastrocbma modioUna (n. «.) . . . . Specimen. 

65. Saxicavu rugosa (ti. «.) Liviiig specimen, 

66. Pandora obtusa {n. s,) Specimen, 

67. Lyonsia Norve^ica (i n. s.) Ibid. 

68. Thrack pubescens (i n. «.) Ibid. 

69. CochlodeBma pnetenae (n. &) . . . . Ibid* 

70. RmopsBa Komgiea (} n. «.) .... Ibid. 

71. Poromya grannlata (n. «.) Ibid. 

72. Kesera enspidata {n. s.) Ibid, 

73. Corbula nucleus {71. s.) Ibid. 

74. Sphsenia Binghami (n. 3.) Ibid. 

75. Mya truncata n, s.) Ibid. 

76. Solecurtus Candidas {In, s,) .... Ibid. 

77. Geratisolen legnmen (}».<.) .... Ibid. 

78. Solen sillqiia (i f». hirmg speeimen, 

79. Donax anatinoa (I <.) Speeimen, 

80. Enrilia eaataaea {n. s,) Ibid. 

81. Scrobicularia pipcrata {k n. 8.) , . . . Ibid. 

82. Syndosmya alba {ti. s. k hinge mag,) . » Ibid. 

83. Psammobia Ferroensis (| ».«.), . , • Ibid. 

84. Diodonta fra^ilis {n. s.) Ibid. 

85. Tellina incamata (n. 8.) Ibid. 

86. Lvtraria elliptica (| fi. &) Ibid. 

87. Kactxa ataltorum (}».<.) Ibid. 

88. Petricola lithopbaga {n. s.) Ibid. 

89. Venerupis irus {n. 9.) Ibid. 

90. Tapes pulkibtra {ti. s.) Living specimen, 

91. Lucinopsia undata 71. s.) Specimen, 

92. Artemis ezoleia n. 8.) Ibid. 

93. Cytherea cMone (i n. <.) Ibid. 

94. Yennfi yarmcoBa (n. Living specimen, 

96. Isocatdia cor n. «.) Specimen^ 

96* Astarie elliptica (n. «.) • Ibid, 

97. Circe minima (n. s.) Ibid. 

98. Cyprina Islandica (| n. s.) Ibid. 

99. Galeomma Turtoni {n. 8.) Ibid. 

Q 
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100. Lepton squamosnm (n. 8.) Ibid. 

101. JSIontaciita siibfetriula (7?ia^. ^) . . , . Specimen. 

102. Kellia snboriticularis (w- *.) Ibid. 

103. Turtonia minuta {mag. f) Ibid. 

104. Diplodonta rotundata (n. «.) • • * • Ibid. 

105. Lacina spinifera (i t.) Ibid. 

106. Cftrdinm echinatimL (} Ik &) .... IbidL 

107. Leda eandata {n. s.) • . Ibid. 

108. Nucula nucleus (w. «.) Ibid. 

109. Pectunculus glycimeris (| «.)... Ibid. 

110. Area lactea (w. «.).....♦• ♦ Ibid. 

111. Modiola modiolus (| 9t. «.) Ibid. 

112. Crenella discors (71. «.) Liring ^McinmL 

113. MytUus ednUs (i n. «.) Ibid. 

114. Piima i»eetiiiata (^n^s.) Speeimen. 

115. Ayicnla tareniina (In.s.) Ibid. 

lie. Lima Lians (h n. s.) Ibid. 

117. Pectcn opercularis (i n. s.) Living specimen. 

118. Anemia epMppium n. a.) . . . . Ibid. 

119. Ostrea edulis {in. s,) Specimen. 

120. Cinnia a&omala (moi^. f ) Ibid. 

121. Hypotbyris psittacea (m. «.) Ibid. 

122. Terebiatola capitt-seipentis (ft. t.) . • Ibid. 

128. Argiope cistellnia (mag, i^) . . . . Woodward. 

124. Hyalea trispiuoHa {n. s.) Specimen. 

125. Spinalis Flemingii(i»aflr.f) . . . • Ibid. 

126. Clio borealis {n. s.) Gray. 

127. Elysia yiridis («.«.) Woodward. 

128. Actasonia eoinigata (mo^. f ) .... Alder ^Hanoock. 

129. Oenia CockaU (mag. f) LiTing specimen. 

180. Limapontia nigra (hm^. ^) Woodward. 

181. Eolifl coronata {n. s.) Living specimen. 

132. Fiona nol)ilis {h n, 8.) Adams. 

183. Embletonia pulcbra {7Jiag. |.) . . . . Alder& Hancock. 

134. FroctonotuB mucroniferus (mag, ^) . . Ibid. 

135. Antiopa eristata (n,$,) Living apedmen. 
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136. Hermnoa bifida (w. s.) Alder & Hancock. 

137. Aldcria modesta {mag. J) Woodward. 

138. Tritonia Uneata (taag* |) Alder & Hancock. 

139. Scylltea pelagica {mag, f) Guvier. 

140. DendronotuB arboreseens (m. «.) • . . Alder&Hancock. 

141. Doto eoronata (ma{f. Ibid. 

142. Lomanotus marmoratus {mag. J) . . Ibid. 

143. Doris tuberculata (n. s.) Living Bpecimen. 

144. Oonoidoris caatanea (ma^. |-) • • . . Alder & Hancock. 

145. Triopa clavigera (n. «.) Living specimeiu 

146. iEgirus pmiciUiieeDB {n,s.), . . . . Ibid* 

147. Thecaceia pennigera {mag. f ) . . . . Adamft. 

148. Polyoera ocellata (n. 9.) lAvmg specimen. 

149. Idalia aspersa (ma^. ^) Alder ft; Hancock. 

150. Ancuiii, cristata (w. s.) Living specimen. 

151. liuncina Haiicocki (mar/. ^) .... Ibid. 

152. Diphyllidia lineata (| «.) Cuvier. 

153. Pleurobranohns plumula (n. «.) . • . Living specimen. 

154. Aplyaia pmictata (| m. «.).... • Ibid. 

155. Philine aperta (ft* a.) Ibid. 

156. Scapbander lignariiu (} m. a) . . . . Specimen. 

157. Amphisphyra hyalina 5.) .... Forbes & Hanl^. 

158. Cylichna cylindracca {n. 8.) .... Specimen. 

159. Accra bullata (». s.) Ibid. 

160. Bulla hydatis (n. s) Living specimen. 

161. Tomatclla fiuciata (». a) Specimen. 

162. Chiton cinerens (n. a) Living specimen* 

163. Dentaliom entalis (». a) Specimen. 

164. Patella vulgata (n. «.) . Living Bpecimen. 

165. Acmsea testudinalis (n. s.) Specimen. 

1G6. Calyptnca Sinensis s.) Ibid. 

167. Piieopsis Hungaricus n. «.) . • • . Ibid. 

168. Fiasurella reticulata (| w. s.) , , . . Living specimen. 

169. Puncturella Noachina {n. s.) . . . . Specimen. 

170. Emarginula reticulata {mag. ^) « . . Living specimen. 

171. Haliotis tnbercQlata {i ji. a) . . . . Speotmen. 

Q 2 
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J7'l. Scissurella crispata (ma^. 1^) , • • • Specimen, 

173. lanthina communis (». «.) Ibid« 

174. Phasianella pullus (mag. f) • . . . LiTin^ specimen. 

175. Troebns nziphiniu {».$.) Ibid. 

176. AdeorbtB gobcarinata (mag, {) . • . SpedmeiL 

177. Littorina littorea (n. «.) Living specimeiL 

178. Ijiicuna viiicta {n. s.) Ibid. 

179. Rissoa parva {mag. A) Ibid. 

180. Jeflfreysia opaUna {mag. . • . . . Specimen. 

181. Skenea planorbis (mo^. ^) Living specimen. 

182. Tnmcatella Montagui (fi« «.) . • . « Speeimen. 
183- Scalaria eommimia (». t.) Ibid. 

184. Ccdcum glabrum {mag, ^) Ibid. 

185. Aeli8 ascaris (mag. ^) Ibid. 

186. IViuTiLclla communis (». «.) Living specimen. 

187. Aporrbais pcs-pelicani (u. s.) . . ♦ . Specimen. 

188. Cerithium reticulatum (magr. J) , • . Living specimeo. 

189. Gerithiopsis tubercularis (mag, • . Specimen. 

190. Stylina Tnrtoni (mag, j) Ibid. 

191. Enlima polita (».«.) Ibid. 

192. Chemnitzia elegantisdma (mag. |) . . Ibid. 

193. Eulimella acicula {t/iag. ^) Ibid. 

194. Odostomia conoidea (mag. J) • • • • Ibid. 

195. Velutina Itcvigata {n. «.) • . • • . Living specimexL 

196. Otina otis {mag, ^) Specimen. 

197. Lameilaria perspicua (n. «.) Living spedmen. 

198. Natiea monilifera (| ft. t.) Spedmen. 

199. Ovulam patulmn (». &) . . .r- • . . Ibid. 

200. CjprsBa finropsQa {n,s.) Living spedmen. 

201. Marginella Isevis (n. «.) Specimen. 

202. Pleurotoma rni'n {n. 8.) Ibid. 

203. Purpura lapill is U. «.)..... • Living specimeD. 

204. Naaaa reticulata {n. s.) Ibid. 

205. Buccinnm undatum n. • Ibid. 

206» FuBua Islandicoa n. <•) Specimem 

207* Trophon datbratos (».«.) Ibid. 
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208. Trichotiopis boiealiB (fl. «.) .... Specimen. 

209. Murex eiinacetts Living specimen. 

210. Sepift officinalis (~^^ n,s.) ..... Specimen. 

211. Loligo media 7i. s.) ibid. 

212. Oinmastrephes sagittatus n. «.) ♦ . Ij'orbes & Hanlev. 

213. Sepiola Rondeletii («. «.) Specimen. 

214. llosaia Owenii {I 7t. s.) Forbes & Hanlej. 

215. Octopus Tulgaris n. «.) . . . - . Guvier. 
2ia. Eledone ociopodia ({^ ». «.) Carus. 

217. Amphiozus lanceolatns . • • Specimen. 

218. Myxine glntinoBa (4 «. «.) Ibid. 

219. Petromyzon marinus (| n. s.) , . . . Ibid. 

220. Cephaloptera giorna n, «.)... Mttller & Henle. 

221. Myliobatis a(iuila (| n. s.) Specimen. 

222. Trygon pastinaca (i 7i. s.) Bonaparte, 

223. Bala marginata »• «.) Specimen. 

224. Torpedo mannocata (| ». &) . . . , Ibid. 

225. Squfttina angeliu n,9,) .... Ibid. 

226. Echinorhinns Bpinosas n. s.) . . . Bonaparte. 

227. Scymnus borcalis n. s.) Yarrell. 

228. Acanthias vulgaris (J^ n. «.) Specimen. 

229. Alopias vulpes n. s.) Bonaparte. 

230. Selachus maximus (jl^ ».«.).... Yarrell. 

231. Lamna Oomubica {^^ n.9,) ...» Bonaparte. 

232. Galena yalgsris ».«.)..... Specimen. 
238. Kotidanus griseus . . . . Bonaparte. 

234. MuBielns Isevis «.) Specimen. 

235. Zygasna malleus n, 6.) Fresh specimen. 

236. Carcharias vulgaris n. a.) . , . . Ibid. 

237. Scyllium canicula ». 4.) • . • • , Living specimen. 

238. Chimera monstrosa n. 8») . • , • Specimen. 

239. Acipenser latirostris s.) ... F^esh specimen. 

240. Balistes capriscns (i «.) Tarrell 

241. Orthagorisens mola n. s.) , . . . Ibid. 

242. Tetraodon Pennantii (J n. s.) , . . . Donovan. 

243. Hippocampu£s brevirostris ti. s.) . « Specimen. 
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244. SyngaalliuB angainens (I ft. «.) . . • Living specimen* 

245. Ammodytes lancca (i «. «.) . . . • Ibid. 

246. Eclii^i'-l->ii Dnimmondii {I n, «.)... Thompson, 

247. Ophidiuiii imberbe (\ n. i.) .... Bloch. 

248. Leptocephalus Morrisii », «.) . . . Specimen. 

249. Murrena Helena w. «.) ..... Ibid. 

250. Anguilla acutirostm n. t.) . . • . Ibid. 

251. Cyclopterus lumpua (i ii. t.) .... Fresh spedmeo. 

252. liparia Montagui (».«.} Specimen. 

258. Lepidogaater OomuhienaiB (n. «.} . . • Ibid. 

254. Echeueis remora {^ n, s.) Ibid. 

256. Solea vulgaris (| n, s.) Presh Bpecimen. 

256. Monochirus linc-ula {\ n. s.) .... Ibid. 

257. Rhombus punctatus («.«.) Specimen. 
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Abbretiata, 

ahyssicola, 12!L 
Acanthiaa, 155. 
jicantholabruSy 182. 
acarne, 196. 
Acera, 111. 
acicula, 125. 
Acijjfnser, ISE. 
Aclis, 

Acmeea, 114. 
Actceonia, Q]L 
aculeata, 
aculeatum, fiS. 
acuminata, 1 .n . 
acuminatum, 128. 
acus, 1^ 
acuta, 12^ 
acutirostris, 1£5. 
Adeorbia, 
ad vers urn, 121. 
jEyirus, IQIl. 
ceglefinus, 174. 
aquoreus, ISH^ 
jEtea^ 
affinis, 

af^jrregata, 2fi. 
alabastrum, LliL 
alalonga, IM. 
alba, 59^ 99^ 125^ Hi. 
albicans, 33^ 2d^ 
albus, 

Aicyonidium, ]SL 
Alderia, 101- 
Alderi, 2a. 
Alecto, fl. 
AlopiaSy L5iL 
Ahsa, 175. 
Amaihin, 
amethystina, S2< 
amcena, 99. 
Amcercecium, 3i 
Ammodfifes, ]C>3. 
AtnpliiaxuSy LUL 



Amphisphyra, 110. 
ampulla, 2^ 
Anarrhicas, IM. 
anatina, 120. 
anatinus, ^ 
Ancula, 107. 
angelus, 153. 
An()uilla, IM- 
anguina, Li. 
Anffuinclla, 22^ 
anguineus, liii. 
angulata, 
annulata, 
anomala, 
Anemia, 
Anfiopa, 101. 
antiquus, 1.11. 
aper, IfiS. 
aperta, 11 0- 
Aplidium, 
Aplysia, IM. 
Aporrhais, 122* 
Appendicularin, 3L 
aquila, 152^ LiiT. 
arachnoidea, 3^ 
arborescens, 103. 

arctica, 58, 62. 

arenaria, iilL 
arenicola, 22^ 
argenteola, 112. 
Argiope, 82< 
Argus, 33. 
argyreus, IM. 
amai^lossus, LCa. 
Artemis, ti^ 
ascaris, 12L 
Ascidi'i, 35^ 
asellus, 113. 
aspera, 105. 
aspersa, IM< 
aspenim, 33. 
Aspidopharus, 2M. 



Astarte, 
Atherina, 18fi. 
athletica, 114. 
atlantica, 8, 103, 14fL 
attenuata, 12"ir ~ 
aurantiaca, 9^ 
aurantium, 32* 
aurata, 197. 
aurea, 62. 
aiireum, 33. 
auriculata, liL 
Auxis, IM. 
Avenella, 21. 
Avicula, 12, 
avicularia, 15* 

Baleena, 207. 
Baleenoptera, 207. 
balaustina, iJQ, 
Balistes, IGO. 
Banksii, liiL 
barbata, 70^ 214. 
barbatum, 164. 
barbatus, 201. 
Barleei, m. 
Barvicensis, 13L 
batis, 152. 
Beania, lii. 
Beaniana, IS, 
Beanii, \2SL 
Belgica, 23. 
Be lone, US. 
Beluga, 2M. 
Berniciensls, IM- 
Bicellaria, LS, 
bicolor, 214. 
bidentata, Ml. 
bidentatus, 2fi2< 
bifida, ULL 
bilanicllata, liLL 
bilineata, 121* 
bimaculata, 60. 
Uiniaculutus, 167. 
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Binghami, 50^ 
bipennata, 51^ 

biserialis, 152, 
bispinosa, LL 
bivittatus, Si. 

Bletniius, 184. 
Blochii, 2QfL 
Bo^inarus, 

borealis, GTV, 86, 131,155. 
BotryUnides, 
Botryllus, 
Bowerbankia, 21. 
brachycentrus, 
Brama, V,)\. 
brevirostris, 152* 
Bronj^iiiartii, UL 
Brosmius, 172. 
bubalis, 2QiL 
Buccinum, 13Q. 
Bugula, iL. 
Bulla, LLL 
buUata, LLL 
bursaria, li. 

Caberea, 14. 

cabrilla, 202. 
Ccecum, 121. 
cserulea, 22.. 
calathus, 121L 
callarias, 174. 
CallionymuSf ISA. 
Calyptnva, 
canceliatus, ll.*^. 
Canda, LL 
Candida, 52. 
candidus, 57. 
canicula, 158. 
canina, ^ 
Cantharus, 195. 
capitatum, IM. 
capito, iHfi- 
caprisciis, ifiO- 
Capros, Lfi2. 
caput-serpentis, 82. 
Caranx, 191. 
Carbasea, 15. 
carbonarius, 112^ 
CarclMrias, 
Cardium, dS. 
carnea, liS^ 
casina, fi;L 
castanea, 58j 105. 
cataphracta, 20 L 
cataphractus, 2M. 
catena, no, 
catenularia, 13. 
catulus, lik. 
caiidata, £2. 
Cellepora, IT, 
Cellularia, liL 



cellulosa, Ifi. 
Cenia, 2&. 

Centriscus, ISO. 
centrodoutus, IM. 
Centrolophus, 19\. 
Ci'phaloptera, 151. 
Cepota, 187. 
Ceratisolen, SZ. 
Cerithiopsis, 122u 
Cerithium, 123. 
ccmiura, 
cervicornis, Ifi. 
chelata, 12. 
chelo, ISO. 
Chemnitzia, 121. 
ChimcEta, liiiL 
Chione, (iiL 
Chiton, 113. 
Chrysophrijs, 196. 
ciliata, 15^ LL 
chnbria, 172. 
cinerarias, 1L3. 
cinereus, 113. 
cingillus, L2iL 
cingulata, 22. 

cirrosa, li2S> 
cistellula, S2. 
Clarkifp, 
clathrata, 121. 
clathratula, 36^ 12L 
clathratiis, 131. 
claudicans, 36. 
clavata, L52. 
Clavelina, 
clavigera, IM. 
clavula, 12iL 
C/io, 8(). 
Clupea, 1 74. 
coarctatus, oT. 
coccinea, 16^ 104. 
Cochlodesma, 54- 
Cocksii, iiSi 
colias, 122. 
comber, I^ 
communis, 117^ 121j 122. 
compressa, (i^ 
conchilega, 35. 
concinua, 16^ 99. 
conger, liiS. 
conuidea, 121. 
conspicua, I2i. 
conulus, 111, IIS. 
convexa, M. 
convexum, fifi. 
cor, fii. 

corallinus, 131. 
Cor hula, 5jS. 
coriacea, 16. 
Cornubicaj 15£. 



Cornubiensis, 167. 
cornuta, a. 

coronata, lliL 
comigata, 3G, OS. 
costata, 120. L2iL 
costellata, 55^ 
costulata, 55^59, 71j 120, 
121. 

109. 

Couchii, 90^ 1S2. 
Cranchii, 111. 
Crania, BiL 
cranium, 82. 
crassa, 60, 1 16. 
crassior, 119. 
crassus, 118. 
crebricostata, 65. 
Crenetia, 70^ 
Crenilahrus, IHl. 
crenulata, L21L 
Crista, 2. 
Crisidia, 2. 
crispata, 52, 117. 
cristata, loi- 
cuculus, 200. 
curtus, IRfi- 
cuscuta, 21L 
cuspidata, 5^ 
Cutleriana, 121. 
Cyclopterus, Ififi. 
Cycloum, 12. 
Ci/lichna, 111. 
cyliiidracea, 111. 
cylindrica, 125. 
Cynthia, M. 
Cypraa, L2a. 
Cyprina, ILL, 
Cytherea, 6i 

dactylus, 52. 
Dalei, 132. 
Dah-ellii, 21. 
Danicus, Z3. 
decussata, 02, 09, TL 

125. 
deflexa, 8. 

DelphinorhynchuSf 21SL 

DelphittuSf 210. 
dclphis, 2LL 
dendritica, 101 . 
Dendronotus, 1 02. 
Dentalium, 1 14. 
Dentex, lizi. 
denticulata, 9j 
despecta, 100. 
diaphana, 105. L2Q. 
Diastopora, 8. 
dilatans, 2. 
Diodon, 209. 
Diodonta, 59, 
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X>iphyUydia, IQK. 
Diplodonia, (lu 
discors, LL 
discrepans, 71_j 113* 
disjunctus, L2iL 
X>is/oma, ^ 
distorta, 54^ 124. 
divaricata, 13, fiZ. 
divisa, 121. 
dolioformis, 125* 
donacina, &L 
JDonax, sk. 
Donovani, IKL 
Doris, 101. 
dorsalis, 5L 
Doto, liia. 
draco, 2112. 
dracunculus, IB^ 
Drummondi, 99, IM* 
dubia, 12iL 
ductor, 152- 

Eblanap, HQ, 
eburnea, 9* 
Echeneis, 168. 
echinata, 23, 3i 
echinatum, fiS, 
Echinorhinns, lii. 
Echiodon, 1£1. 
edule, OS. 
edulis, Zl. 
Eledone, liL 
elegans, 99. 
elegantissima, 121. 
elliptica, 61, £5. 
elongata, 22, LZIL 
Eltjsia, 9a. 
Emarginvla, 116. 
Err.hletonia, ISML 
encrasicholus, 175. 
Engraulis, Hi 
ensis, SZ. 
entalis, 114. 

eperlanus, 176. 
ephippium, 11. 
erinaceu.s, liL 
Ervilia, i&j, 
erythrinus, IM. 
Eschara, 15, 
EulimOf 121. 
Enlimella, 125. 
eulimoides, Lii, 
Europxa, 12Z. 
Europaeus, 179. 
excavata, 121. 
exigua, 99, 112* 
exiguus, 118. 
exiliens, 178. 
ExocoetuSf IZfi. 



exoleta, 63. 
exoletus, lfi2. 

faba, IL 

fabaUs, im 

faber, lii2. 

fabula, GIL 

fallax, 32. 

farciminoides, UL 

Farrani, QSL 

Farrella, 22. 

fasciata, ^ 

fasciatum, 68. 

fascicularis, 113. 

fenestrata, 121. 

Ferroensis, 52. 

ferruginosa, 66, fiZ. 

ticus, 32. 

finta, 125. 

Fiona, 100. 

Fissurella, 116. 

flabellaris, 8. 

flabellata, 15. 
^ flagellura, 3Z. 
' flammea, 104. 

flavidus, LQ3. 

Flemiugii, 16, fifi. 

flesus, 12iL 

flexilis, 125. 

flexuosa, 67. 

Flustra, 15. 

foliacea, 15, IS. 

formosa, 121. 

fragilis, 59, ma. 

fulgida, 120. 

fullonica, 152. 

fulvocincta, 124, 

furcatus, 171. 

fusiforme, L31L 

Fusus, IM. 

Galeomma, fifi. 
Galeus, 15fL 
gallina, 63. 
Gasterosteus, 198. 
Gaatrocheena, 53. 
gattorugine, 1H4- 
Gattyae, 12. 
gelatinosum, 19, 33. 
Gemellaria, 14. 
gemmeus, 31. 
geniculata, 9. 
gigantea, 22. 
gigas, 202. 
Giorna, 151. 
glabra, 3iL 
glabrata, 125. 
glabrum, 121. 
gladius, 192. 
glauca, 99, 122. 



glaucoides, 22. 
glaucus, 15fi. 
glesne, IfiL 
globularis, L2iL 
Glottensis, <J2. 
glutinosa, 15iL 
glycimeris, 62. 
Gobius, Ihl. 
Goniodoris, 105. 
gracilis, 20, 23, 99, 128, 

L83. 
granifera, 17. 
granulata, 9^ .55. 
granulatus, lifL 
griseus, 157, 
Grcenlandica, 121^ 211. 
gross ularia, 3fi. 
gryphus, 213. 
Gulsonse, 125. 
gumardus, 200. 
guttata, IM. 
guttatus, 12iL 
Gymnetrus, 187. 

Halt cheer us, 21Zm 
Ha Hot is, U&. 
Hancocki, 107. 
Hanleyi, 113. 
harengus, 174. 
Hassallii, 13, 17. 
Hawkenii, 1S7. 
Hebridicus, 34, llfi* 
Helena, 1£5. 
helicinus, 118. 
belicoides, 122. 
helvacea, 61^ 
Hemiramphus, 179. 
Hermeea, IM. 
hians, 73. 

Hippocampus, 1^2. 
Hippogloasus, 170. 
Hippothoa, 13. 
hirpida, 8. 
hirsutum, 12. 
hirtus, Ifia. 
hirundo, 2aiL 
Hombergi, 102. 
Hookeri, 11. 
Humboldtii, LZfi. 
Huniphreysianum, 130. 
Huugaricus, 115. 
Hyalea, 85. 
hyalina, 8^ 17, IflL 
hydatis, LLL 
Hyndmanni, 12. 
Hypcroodon, 202. 
Hypoihyris, M. 

lanthina, LI2. 
Idalia, 126. 
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imberbe, IM. 

imbricata, 2JL 
inaequalis, iM. 
incaniata, GIL 
inconspicua, 105, 12iL 
incrassata, l^IL 
indistlncta, I2i. 
informis, ais. 
insculpta, 125^ 
intennedia, 59^ ILl. 
interrupta, L2iL 
interstincta, 125* 
intestinalis, 25* 
irus, 62* 
I.slandica, fiiL 
Islandicus, 131. 
Isocatdia, C4. 

Jeffreytia, UH 
Jeflreysii, fifi. 
/m/w, ia2* 

Keitia, fifi* 
Kingu, 12L 

labiosa, 12Q. 
Labrax, 20^ 
labrosa, 12* 
Labrust ISl* 
Lacroixii, 1^ 
lactea, 70^ 121L 
Lacuna, 1 10- 
Isvigata, 12fi* 
IfEvia. 113, 121.127. 1^ 
Lamellaria, 126. 
Lamna, l.^fi. 
Lampris, JUO. 
lanceolatus, 149. 
lancea, 1()3. 
Landiiborovii, LL 
Landsburgii, 2iL 
lapillus, IM. 
latirostris, 159^ IfiS, 
Leachii, 34, 106, IZi. 
Ztfrffl, 62* 
legumen, 51. 
leiurus, ISfi* 
lendigera, 2SL 
Lenfroyi, 12iL 
lepadiformis, iL 
Lepinogasier, LfiL 
Lepidopus, IhS. 
Lepralia, 16. 
Leptocfphalus, IG5. 
Leptnclinum, ^ 
Lepton, 6iL 
lepturus, 
Lessonii, IM* 
leucas, 2M* 
leucoma, l7. 



lignarius, LLIL 
Xtina, 13* 

limacina, 3iL 
limanda, 170. 
limandoides, 170. 
Limapontia, QiL 
lincta, 61. 
linearis, 16* 

lineata, 16, 99, 102^ lllL 
linguatula, ilia, 
lingula, Hi.'j. 
Liparis, IfiL 
Listen, 35. 
Listerianum, 21. 
lithophaga, 61* 
littoral is, LUL 
littorea, 119, 12iL 
Littorina, 11!)- 
lobulata, 
Loligo, L3iL 
Lomanotus, IQSL 
LophiuSf 1S2. 
loricata, 14* 
Loscombii, Zl* 
Zo/o, 122. 
lucerna, 200. 
Lucina, 67. 
lucinopsis, 62* 
lumbriciforrais, 162* 
lumpus, 166. 
lupus, l_85i 2113* 
lusca, 174. 
Lutruria, 61L 
Lyonsia, ^ 
lyra, 183, 200. 

Macandrei, 86* 
macrocephalus, 208. 
macrosoina, lilL 
Mactra, ILL 
maculatus, 181. 
maculosura, 33. 
magus, ilK. 
major, £L 
Malleus, 157. 
Malusii, IZ. 
mammillaris, 26* 
mammillata, 111. 
marginata, 1A2. 
marginatus, 52* 
Afaryinella, 12&. 
ftiarinus, 150. 
marmorse, lii*L 
marmorata, LL L52. 
marmnratus, 103. 
marmoreus, 1 1 3. 
maxiraus, 73^ 155, Iga. 
media, IM. 
Mediterranea, lfi2* 
megastoma, 162* 



megotara, 5i» 
raelanostomum, 152. 
melas, 2JiL 
raelops, 181. 
membranacea, 16* 
membranaceus, IQS^ 
Memhranipora, IIL 
Menipea, 10. 
mentula, 35. 
Merlangus, 17.3. 
Meriucius, 17.i. 
metulEt 122* 
microcellata, 152. 
microcosmus, SfL 
micropterus, 210* 
millegrana, 104. 
millegranus, llfi. 
Mimosella, 2iL 
minima, 65, 122* 
minuta, 67^ 100^ 174. 
minutus, 183. 
mirabilis, li. 
miralelus, 152* 
mixtus, ISI. 
modesta, 101. 
Alodiola, 26* 
modiulina, 52* 
modiolus, 26* 
mola, 16L 
Afolgula, 25. 
molva, 122. 
moneta, 12fi. 
monilifera, 127. 
monoceros, 2112* 
Monochiru*, LG9* 
Monodon, 2M* 
monostachys, Ifi* 
monstrosa^ 15B* 
MontacuiOy M* 
Montagui, 118^ 12L 12L 

162. 
Morrhua, 174. 
M orris ii, lfi5* 
morus, 26. 
Motella, 122* 
mucronata^ 152* 
mucroniferus, 100. 
Afugil, ISfi* 
Mullus, 20L 
Murcena, 165* 
Murcenoides, IM*. 
Afurex, 131* 
muricata, 1115. 
muricatus, HL 
Murray an a, la* 
Miutelut, 157. 
Mya, 56. 
MyliohatiSf 151. 
mysticetus, 207. 
Myxine, 149. 
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nana, 99, 122. 
Ncusa, 121L 
Isatica, 
Saucratfts^ 
navalis, 
NectrOy hL, 
nebula. 129. 
neritina, 15. 
neritoides, iliJL 
niger, 183. 
ni^a, 70, aa. 
nitida, 12^69, 125^ 12Z, 
nitidissima, 122. 
nitidula, 1 11. 
nitidum, 6iL 
niveus, 24. 
Noachina, 1 Ifi. 
nobiliana, liiL 
nobilis, IM. 
nodosa, Ull. 
nodosum, fifl^ 
Noiella, 2L 
Nordinanni, 23. 
Northuinbrica, lilL 
Norvegica, 51, 
Norvegicum, 6«. 
Norvegicu», 131, 181," 

199- 
Notamia, 
Notidannn^ \5!L 
nucleus, 06, ^ 
Nucula, 69. 

obelia, S. 
obliqua, 12^ 
oblonga, 60, 

oblongus, 161. 
obtusa, 51, 111. 
occllari.s, 18 1. 
ocellata, LM. 
octopodia, HI. 
OctopM, 141. 
oculata, 3.5. 
Ocynus^ 193. 
OdoBtomia, 125. 
officinalis, l^a. 
olivacea, 99. 
Ommasirephes, 140. 
opalina, 120. 
opercularis, H. 
ophtdion, iJSi. 
Op/iidium, Ifil. 
orbicularis, 
orca, 2JiL 
Orthagoriscutt IfiL 
Oxmerus, 176. 
Oslrea, Zi. 
0/ina, I2fi^ 
Otis, I2fi. 
ovata, 



Orulvm, T?S. 
Owenii, 140. 
ox)rThynchu8, 152. 

Pagrus, Iflfi. 
Pallasiana, LL 
palliaia, 119. 
pallida, IQQ, 117. 12^ 
pallidula, 1 10. 
palmata, 22. 
Pandura, iiL 
Panopaa, ii* 
papillosa, 92, 
papillosum, IIL 
papyracea, 15, 52. 
papyrea, 15* 
parallel ogramma, ZJL 
parasiticum, liL 
parva, 52, 12iL 
pastinaca, L52. 
Patella, ILL 
patelliforiui.H, Z4» 
patina, 
patula, 112* 
patulum, 128. 
Peachii, 10^ 22* 
Pecten, 
pectinata, Z2* 
PectuncuJuSy 69. 
Pi'dicellina, 23. 
pegusa, IM* 
pclaniys, 1 93. 
Pc-loncea, 2fi* 
pellucida, 92* 
pellucidus, 57. 
penicillata, 
Pennantii, 161. 
pcnnifierum, 106. 
perforan^t, ci. 
Peristedion, 201. 
Perophura, 35* 
per.spicua, 35, L2fi* 
pcs-carbonis, L2IL 
pes-pelicani, 123* 
Pctricola, fil* 
Peintmyzony 150. 
phalangea, L 
pha>eolina, 54^ ZiL 
Phasianella, i 17. 
Philine, UiL 
PAoca, 2U* 
Phocana, 210. 
Pholadidca, 52* 
Pholas, 51* 
pholis. 184. 
Phycis, ML 
PhyMeter, 223* 
picta, 9f). 
pilcliardus, 174. 



PUcopsiSy 115. 
pilosa, Uii iijji* 
Pinna, "LL 
pinnasquamata, 194. 
piunatitida, 1U3. 
piperata, 52* 
piscatorius, IS3* 
planata, 104. 
planorbis, 121 , 
Platetsa, 112* 
plebeia, 103. 
Pleurobranchus, LOS. 
Pleurotoma, 122* 
plicata, 125* 
plumosa, 15* 
plumula, US. 
pcrciloptera, 222. 
pola, 170. 
polita, 124* 
politus, 5fi* 
poUachius, 173. 
Poiycera, 106. 
Poiyclinumj 32* 
polycyclus. M. 
polyoum, 12. 
Polyprion, 223* 
pompihis, 191 . 
Poromt^a, iLL 
priBtenue, 54* 
presbyter, 186. 
probo^cidea, Ji* 
Proctonotus, 100. 
producta, 34. 
prolil'erum, 33* 
propinquus, LSI 
proxiitia, GO, 105^ 120. 
prismatica, 52* 
pruinosa, ] 10^ 
prunum, 31. 
Psammobia, 52* 
psittacea, HJL 
pubescens, 54* 
pulchella, Kifi. 
puIcJierrima, 12Q. 
pulchra, 100. 
pullus, 118. 
puiiiicosa, 12. 
puroilio, 34* 
punctata, 22* 
punctatum, 33* 
punctatus, lfi2* 
punctilucens, Iflfi, 
punctura, 120. 
PuneturdUiy 116. 
pungitius, 198» 
Purpura, [29, 
purpurea^ 129. 
purpurescens, 9L 
pusilla, 105^ 127. 
puiillus, 118^ IM* 
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pusio, Zi. 

pustulfita, 2iL 
Pu^tulipora, 8. 
pustulosa, 2(L 
puteolus, 119. 
pVKTiuea, 60, G9, 121L 
pyginajura, fiS. 

quadranpTulans, S6^ 
quad rata, lliL 
quadricornis, 10(>, 200. 
quadrilineata, IPG. 
quinquecirrata, iZ^ 

radiata, C9j L52- 
Rata, 1.12. 
Raii, IM. 
ramulosa, IS. 
Manict'ps, 171. 
raridentata, ^ 
remora, 1£& 
repens, 22. 
reptans, LL 
Retepora, IS* 
reticulata. 10, pC, 122* 
reticulatum, I2iL 
rhombea, ZJ_ 
Rhombus, liilL 
Rissoa, lliL 
rissoides. 12.'). 
Rondeletii, liiL 
rosea, 50^ LliL 
rosmarus, 212. 
Rosselii, IfL 
Rossia, 140. 
rostrata, 51, 207. 
rota, 121. 
rotifers , 24. 
rotund at a, Ql. 
ruber, LCL 
rubescens, 187. 
rubra, 31, 120, 
rubrum, 33. 
rudis, 1 1?>- 
rufa, 124^ 122. 
nifeacens, 12i. 
rufibranchialis, 22. 
rutilabris, 122. 
mgosa, 51. 
Runcina, 107. 
runcinata, 2iL 
Rupcllaria, l.'iO. 
rupestris, iftl. 
rustica, 36, 
rusticum, fiiL 
Ruthensparri, 

sagittatus, HO. 
salar, IIL 
Salicomaria, I2a 



Salmo, 177. 

Salpingia, 13. 
Sarcochitum , liL 
sarda, 123. 
saurus, 178. 
saxatilis, 112. 
scabra, 35^ 112. 
Scnlaria^ 121. 
scalaris, 124. 
Scaphander, 110. 
Schlosseri, M. 
Sciana, 197. 
Scillae, 125. 
Sc'tsaur^lla, 117. 
scolopax, liSQ. 
Scomber, 122. 
Scnmheresox, 178. 
8combma, 122. 
Scopelus, 17fi. 
scorpius, 222. 
Scotica, fi^ 
Scrobicularia, 
Scruparia, 12. 
scrupea, li. 
ScrupoccUaria, LL 
scruposa, LL 
sculpta, 120. 
Scyllcea, 1112. 
Scyllium, U&. 
Sci/mnus, \tri. 
Sebastes, i2iL 
Selachus, ILh^ 
scmianiiatus, 19S. 
semistriata, 122. 
5^pia, 132. 
Sepiola, lAiL 
8eptanf»ularis, 122* 
serpens, iL 
SerranuSf 2fl2. 
setacea, 2. 
Siduyum, 32. 
siiiqua, iiL 
sirnilis, 13. 
simplex, IL 
Sinensi)}, 115. 
Skenm, 121. 
Skenei, 18. 
siuaragdina, 02. 
smaragdus, M* 

Solccurlus, Hilt 
Solen, 57. 
solida, GL 
solidulii, liiL 
soluta, 122. 
sordida. 127. 
Sowerbyi, 222. 
Sphania, ML 
spinachiA, 12iL 



gpinifera, 16, 67, 

spinosa, 20^ 152- 
spinosus, IM. 
spiralis, 12^ 
Spirialis, 
sprattus, 174. 
squamosum, fi&. 
Sijualina, 1 53. 
stipata, 99i 2L 
striata, L22- 
striatula, 63^ 120. 
striatus, 73^ 1 IS. 
strigeUa, 111. 
striolata, 125, 122. 
stultorum, fiL 
sturio, LiSL 
Stylina, 12i. 
subauriculata, 73. 
sub-cariuata, 11& 
suborbicularis, fiZ. 
substriata, &L 
subtruncata, (iL 
subulata, 121. 
Suecicum, fiS. 
sulcata, fii. 
suprauitida, L22- 
surmuletus, 22L 
Syndnsmya, 52^ 
Syngnathus, 1G2, 
Syntethys, 31. 

rap«, 62* 
tarentina, Z2* 
tarentinum, 114. 
TelUna, £2. 
tellinella, 52. 
tenebrosa, 11^ 
tentaculata, 12fi. 
tenuis, 59, 60^ fi2. 
Terebratula, SL 
Teredo, 51. 
teres, 12iL. 
ternata, 12* 
tesselata, 3iL 
testudinalis, 1 14. 
tetragona, Z2* 
Trfraodon, Ifil. 
Thecacera, 106. 
Thracia, SiL 
rAyMntt», 122* 
tigrinus, Z4. 
Tobiauus, lfi3* 
todarus, 140. 
Tornatella, 112. 
T'orpedu, 153. 
trachea, 12L 
Trachinus, 2flLL 
trachurus, I'Jl, 198. 
Trachypterut, 1H8. 
Trevelyana, 12L 1^ 
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triangriilaris, 65. 
Trichechus, 2JJL 
Trichiurus, IfiS, 
Trichotropis, 131. 
trifujcatus, 171. 
Trigla, 200. 
trimaculatua, 181. 
Triopa, HI-t- 
trispinosa, 16^ 
Tritoiiia, L112. 
Trochus, llfl. 
Trophon, IM^ 
truncata, 8^ 13^ 15, 56, 

61, LLL 
Truncatella, L2L 
truncatula, 12^ 
trunculua, 5fi. 
trutta, 177. 
Trygon, 152. 
tubercularis, 123- 
tuberculata, 104, 116. 
tuberosa, 
TuhuUpora, L 
tubulosa, 
tulipa, ZiL 
tumidus, US. 
turbinatum, 22< 



turricula, 129- 
Turrilella, L22- 
tursio, 208i 
Turtoni. 124, LIL 
Turtonia, tiZ» 
Turtonis, IIL 
typhle, 1&2m. 

Ulidiana, m 
ulvse, USL 
umbilicata, ULL 
umbilicatus, 118. 
Umbrina, ISS- 
undata, 62. 
un datum, 130. 
undulatus, 1 18. 
unica, 122. 
uiiidentata, 12^ 
unipunctatus, 183. 
uva, 2iL 

Veluttna, 12fi. 

ventrosa, 
verrucosa, Ifi- 
vUlosiuscula, 
vincta, 1 19. 
vipera, 202. 



virens. \ m. 
virescens, lOfi. 
virginea, 114, 
viridis, 98, SiL 
vitrea, 121L 
vitrina, II* 
vittata, Oa. 
vitulina, 214. 
viviparus, ISi. 
volitans, 178. 
vulj^ari*. 139^ 14L 155. 

1j8, ](j7. 1G8. llilL 
vulgata, 114. 
vulpes, 155. 

Warrenii, 125, 

Xiphias, 132. 
Xylophaga, 51. 

Yarrellii, 182, 134, 

Zetlandica, 120. 
Zem, L^i2. 
ziziphinus, 11^ 
Zoarces, l&l. 
Zygana, 157. 



THE END. 



R. CLAT, PBIMT2B, BREAD STREET HILL. 



MAEINE 
NATUEAL HISTORY CUSS. 



In the siimmer of 1855» I met at Bfiracombe, on the coast of North 
Devon, a smaQ ytaty of ladies and gentlemen, who formed themselTea 

into a Class for the study of Marine Natural History. There was much 
to be done in the way of collecting, much to be learned in the way of 
study. Not a few specieB of interest, and some raritiee, fell under 
our notice, scattered as we were over the rocks, and peeping into the 
pools, almost every day fur a month. Then the prizea were to be 
brought home, and kept in little Aquariums for the study of their 
hahltsy their beauties to be investigated by the pocket^lens, and the 
minuter hinds to be examined under the microscope. An hour or 
two was spent on the shore every day on which the tide and the 
weather were Buitabie ; and, when otherwise, the occupation was varied 
by an indoors^ lesson, on identifying and comparing the characters of 
the animals obtamed, the specimens themselves afifording illustratxons. 
Thus the two great desiderata of young naturalists were attained 
simultaneously ; they learned at the same time how to collect, and 
how to determine the xuunes and the zoological relations of the speci- 
mens when found, 

A little also was effected in the way of dredging the sea-bottom, and 
in Bur£BM»-fi8bing for Medusso^ &c.; but our chief attention was directed 
to shore-collecting. Altogether, the experiment was found so agreeable 
that I propose to repeat it by forming a similar party every year, if 
spared, at some suitable part of the coast. 

Such ladies or gentlemen as may wish to join the Glass should give 

in their names to me, early in the summer; and any preliminary 
inquiries about plans, terms, &c. shall meet the requisite attention. 

P. H. QOSSE. 

68, HmmKooov STRist , 

ISUHOTOV, LOXSON. 
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PKOPOSED WORK 



BRITISH SEA-ANEMONES. 



Hs, QcflSB has for eome yean been coUeeting materiali for a 
complete Iiistory of our natiye Sea-AnemoneB, with iUuBtratioiia of 

every ejpeciea, drawn and cuioured by lumatjli iruni living specimens. 

In order to farther this project, he respectfully invites the co- 
operation of his kind scientific friends at yarious parts of the British 
and Irish Croaats, who xoay matariaUj aaaiat him by trasamittuig to 
bim {free of asepenae) Ajtedmens of all apedea that avo not oommoii 

everywhareii 

An Anemone of medium aise may be aafely sent hy post, in a amall 

tm-caiiister, wiilujut water, but witii a Bmall tuft of damp soa-weed t<> 
maintain a moist atmosphere around the animal. A piece of paper > 
ahould be patted round the caniateri to aeoura it^ and alao to reeam 
the addroaa; and the whole would probably oome within tiie weighs 

covered by a twopenny or fourpenny stamp. 

58, UUMIIKGDOK SX&SET, XSLIKOTOV* 
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WOBXS ON MABINE NATUBAL HISTOBY 
AND THE AQUARIUM, 

BY PHILIP HENRY GOSSE, F.E.S. 

A NATURALIST'S EAMBLES 

OK 

THE DEVONSHIRE COAST. 

With Twenty-eight Plates, some coloured. Post 8vo. 21*. 

"Tbechanniiig book now before us .... The lively pages of this graphic and 
-well-illustnted ToluxBe • . . • We know of no book where that beautlAil fiunily, the 
Sea Anrmones, arc more gra: hu ally described and bcought before the eye of the 
reader." — Fraser's Magazine, Oct. 1853, 

" This cluurming Tommei whieli we so etrongly recommend to our leadere .... 
largely enters into the private history [of the Sea-Anemones and other Zoophytes], 
and to the attractions of an engaging style and healthy piety, adds the accompani- 
ment of elaborately coloured dbrawings ot the snimale tnemaetvet.*'— £eitiire Hour, 
Feb. 9, 1854. 

*' Scarcely have we pronounced a most favourable opinion of Mr. Gosse's * Natu- 
ralist's Sojourn in Jamaica ' than we are called upon to review another book from 

the same pen, equally beautiful, equally amusing, and equally instructive 

This is a fit companion to the ' Sojourn ; ' like that, it is a series of pictures which 
it must delight the lover of nature to look upon .... the animals of me ^ea are 
here revealed to us m all their most attractive forms."— Zoo/o9««^, Oct. 1853. 

" The present will ably support the psevious cluuncter 01 its talented author.'* 
'-^Naturai History MevieWf Jan. iB5i. 



THE AQUAEIUM; 

Air vNTBiLixo or 
THE WONDERS OF THE DEEP SEA. 

Post 8vo. with coioiu-ed and uncoloured Illustrations, 17«. 

••Those who have had the gratification of f^pirit-companionship with Mr. Gosse 
in his former rambles, vrill rejoice to find themselves again by his side on the shores 
of Dorset. He has the art of throwing the * purple light' of life over the marble 
form of science ; and while satisfying the learned by illustrations and confimatinTis 
of what they knew before, he delights the seekers of knowledge, and even of 
amtiBement, by leading them into profitable and pleasant paths < which they have 

not known ' The volume ought to be upon the table of every intelligent 

sea-side visitor. It would be injustice to close these remarks without paying a 
tribute to the singular beauty, both of design and execution, of the plates which 
accompany the work." — Globe, June 22, 1854. 

"To all who have looked with interest upon the collection of marine aquatic 
aninuils la ilic Zoological Gardens, and observed with attention their wondrous de- 
velopment of form and function, this hook,hy an eminent lover of Nature's marvels, 
will be a delightful and welcome companion. Mr. Gosse has himself dived into the 
bejewelled palaces which old Neptune has so long kept reluctantly under lock and 
key, and we find their treasures set before us with a fieshness and fidelity which 
afford welcome and instructive lessons to naturalists of all ages. . . . It is a charm- 
ing little volume, and an admirable pocket companion for visitors to the sea-side." 
— LUsrory €faitetie, July 19, 1854. 

**The beautiful little wnrk now hefore us Every pajt;e of this fascinating 

work is quotable. ... A fitting ornament for the drawing-room Uible"—Chambtrs'M 
Journal, Aug. 1854. 

LONDON ; JOHN VAN VOOKST, FATERNOSTKK HOW. 
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WORKS BY PHILIP HENRY GOSSE, F.R.S. 



A HANDBOOK to the MARINE AQUARIUM : 

CONTAINIKO 

PRACTICAL INSTEUCTIONS 
EOR CONSTRUCTING* STOCKING, AND MAINTAINING A TANK, 
AND FOR COLLECTING PLANTS AND ANIMALS. 

Second Edition, Foolscap &vu. 2s. 6d. 

"This little Handbook appears to contain every information that can be rrquirc^ 
for a commencement ; and will, doubtless, prove highly acceptable to those wlio 
intemt thontelTM In nuuiiw loology.'*— ^imalr f^Naiwat HMorg, F«1i« 1856. 



Just Published, 

TENBY: 

A SEA-SIDE HOLIDAY. 

with 24 Pistes, eoloiued, post 8vo. SI«. 

'< Here we have another issue from the fertile pen of Mr. Gosse, and another of his 
delightful sea-side books. It is ftally worthy of its predflcesson in pleasant gossip, 
in interesting information, in important scientiilo novelty, and in Tariety aad besaty 

of illustration."— yf^/tcntrwrn, May 81, 1856. 

*' It is the history of a month spent by a man of research, in the pursuit of a 
favourite study, under fiiTOUialile .circumstances; and is full of original investi- 
gations, successful observations, and pleasing dcprriptions of the impressions pro- 
duced by novel objects upon an unaiSected and healthy mind. It is a book we 
cannot read without regretting, as we pass tmn. page to p>age with increasing 

interest, that we were not his companions . No intelligent reaiUr can rise 

from the perusal of 'Tenby' without gaining much knowledge from a delightfal 
book." — Eclectic Review, June, 1856. 

" Mr. Ooste tells us how he got to Tenby; talks of the places there, the cawm^ 

MonkstoTie, Xnrth Cove, Hean Castle, Iloyle's Mouth, Tenby Head, and other 
pla<^s to be visited ; shows where the marine animals, his favourites, most abound; 
teaches how to get at them, when to catch them in a Tirible conditkMi, how to keep 
them, how to study them, and what their points of interest are. Of such matters is 
the book made up, and to us it seems to be perfect in its W9>f "—Gardener's CkromcU, 
May 17, 185a. 

" The natural kistory is adrnfrable, the descriptions pietuxesqne and Tivid in a 

very uncommon degree, and the illustrations excellent. Mr. Gosse has, in his 
various books, added a great deal to our knowledge of marine [animals], many of 
them microscopic; and this book is amongst his best on this auhjlect."'— •GtMrdtsa, 
June U, 1856. 

" This charming issue from his fertile pen will delight scores of naturalists, as 
well as induce a liking for a healthv and rational amusement among the man; 
loungeiB who indulge in a sea-ilde koUdaj/'-nLlacolMjUrv Ttfliet, June 10, 18M. 
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CATALOGUE OF BOOKS 

PUBLISHED BY MR. VAN VOORST. 



ZOOLOGY. 
MAMMALIA. 

History of Biitisli Quadrupeds, including the Cetacea. 

By THOMAS BELL, F.R.S., P.L.S., Professor of Zoology in 
KiTig'a College, London. Illustrated bv nearly 200 Engravings, 
comprising portniits of tho nniniala, and vignette tail-pieoes. 
8vo. Kew Edition in preparation. 

Natural Histoiy of fhe Spenn Whale, and a Sketeh of a 
South SeaWhaling Voyage. By THOMAS BBAUL Post 8to, 
12i.Glotih. 

BUdUDS. 

History of British Birds. By WILLIAM YARRELL, V.P.L.S., 
F.Z.S., &c. This work contains a hisLury and a picture por- 
trait, engraved expressly for the work, of each si>ecie8 of thcBirdi 
found in Britain. Tia*ee volumes, containing 550 IlluBtrations. 
Illiird Edidon, donySvo, M 14*. 6d. 

Colotired Blustrations of the Eggs of British Birds, with 
Descriptions of their Nests and Nidification. By WILLIAM C. 
HEWITSON. Thir i Ktlition, 2 vols. 8vo. M Us. (jd. The 
figurea and descripiioii- ot the Eggs in tliis edition are firom dif- 
ferent specimens to thui^e figured in the previous editions. 

83^8tematie Catalogue of the Egg?i of British Birds, 

arranged with a View to supersede the use of Labels for £igg9. 
By the Kev. S. C. JiALAN, M.A., M.A.8> On imting-paper. 

Ornithological Rambles in Sussex. Bv A. E. KNOX, M.A., 
F.L.S. OQiird Edition. Fort 8to^ in& Woat Blnsbnlioiu by 
Wolf, 7<. 6<r. 

Falconry in the V alloy of the Indus. By B. F. BURTON, 
Author of ' Goa and tiio Blue Mountains,' &>c» Post 8to, with 
Four Illustrations^ Ga. 

Monograph of the Birds fonning the Tanagrine Genus 

CALLISTE; illustrated by Coloured Plates of all tlio known 
species. By P. L. SCLATEK, M.A., Fellow of Corpus Chrirti 
College^ Oxtbrd, E.Z.a, &c; 8to» £2 2$. 
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Bixds of Jamaica. By P. H. GOS8B» VJBS^ Author of the 
< Oanaclian Natundist,' fto. Port Svo, 10s. 

Tlie Dodo and its Jttindred; or the Ilistoiy, Affinities ant! 
Osteolojfv of the Dodo. hJohtaire. and other Extinct Birds of the 
Islands Mauritius, Rodiiguez, and Bom-bon. By H. E. STRICK- 
LAND, M.A., F.G.S., F.R.G.b., aud R. a. I^IELVILLE, U.J). 
Kdm., M.K.C.S. Boyal 4to, with 18 Plates and other lUiistira- 
tiozis, £1 Is. 

Qeograpliical and Comparative list of tlie Birds of 

Eiiropo and North America. By CHARLES IiUCXEN BOKA- 
PARTE, Prince of Miwignano. 8to, bs. 

Ornithological S3nionytni. By the late HUOH £DWIN 
BTRICKLAin). MA., P.R.S.J &c. Edited by Mrs, HUGH 
EDWIN STRICKLAND and SIR mLLIAM JARDIN^ 
Bart., P Jt.S.B.» <&c 8vo» VoL I. containing the Qrder Aecipitres» 

EEPTILES. 

History of ;^British Reptiles. Bf THOMAS BEUU 

PMdent of the Lbinean Society, v.P.Z.S., &c., Profesaor of Zoo* 
lo^ in Xing'a CloUfl^ I^oodon. Second Bdition* witii ^ Bliaa- 
trSum^ 12a 

riSHES. 

Production and Management of Fish in Fresh Waters, 
by Artiflt ial Spawning, BreecUng, and Rearing. By GOTTLIEB 
BOOCIUS. 8yo,5s. 

History of British Fishes. By WHXIAM YAHRELL, 
V.P.L.S., P.ZB., Ac. Third Edition. Edited by SIB JOHN 
i^GHABDSON, M.D. Two vols, demy 8to, iliueirated by more 
lhan 600 Bngratings. Nearly ready. 

Yarrell.— Growth of the Salmon in Fresh Water. Witli 
Six Coloured Illustrations of the Fish of the natural size, exMbil- 
ing its structure and exact appearance at various stages during the 
first two years. 125. sewed. 

Heraldry of Fidl. By THOMAS MOULE. Nearly six hnn- 
died families are noticed in this wor]<, jind bcsid( s the sereral 

descriptions of fii^h. fiiihlTiir-Ti(»t«, nv.d ]>oal?, are included a1«o mer- 
maids, tritons, and f^lu'll-iish. Nearly gevenly ancient scab are 
deseriicd, and up\A ardd of twenty subjects in f»t«ined glass. The 
enf'ravings, two hundred and fi\ u in number, are fi'om stained 
gli^s, tombs, seulptui'e and carving, medals and coins, rolls of 
arms, and ixidigrces. 8vo, 2l5.; a few on largo paper (royal 
8to) for colouring, £2 2s. 
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5'ly-Fishing in Salt and Fresh Water. With Six CJoloured 
Plates, repreeeutiug Artifioial FlieB, &c StOi 7s. iki^. 

An Angler's Bambles^ By EDWAKD JESSES, Author 
of ' Gleamneg in Natural History.' ContentB : — Thames FishtDg 
— TrolHng m StaffordBhire— Perch Fishing Club— Thvo Days' 
Fly-fishing on the Test — Luckforcl Fishing Club — Grrayling 
Fishing— A. Tint to Oslbrd — Xbs Country CkrgymAo. Post dvo, 
105. Qd. 



INV£RTEBRATA. 

Introduction to Conchology; or, Elemetit^ of the Natural 
History of Molluscous Aiiiinab. By GEOiiOE JOHNSTON, 
M.D., LL.Jj., Fellow of the Koyal College of Surgeons of Edin- 
burgh, author of * A History of tlie British Zou|jhytes.' 8vo, 102 
Dlustandons, 21s. 

" The book is a convincing proof that there is no subject, however diy and 
unpromii^ng, tliat'may not }hz made interesting by a man of taste, genius, 
una Icam'nrr, Dr. Johnston's object h;i3 been to i)resent the concholo- 
gist HiLh it view of the economical, pbvitiological, and syiitematical rela* 
nons of molluscous animals to each other and to other cceated beings ; 
and thi» he has done in a style so elegant and captivating, and with such 
a happy facility of illustrating his theories by learned references and 
curious ancodotoi, that it U not SMjr to dMide wheHmr his work is most 
valuable as a sdentiflp, or iitteMttiiig ss a litemy CQinposition."'— 
Morning Fott, 

WBtary of Britisli MoHusca and their Shells. By Pro* 
fessor ED. FORBES, F.R.S., &c. and SYLVANUS HANLBY, 
B.A., F.L.S. Illustrated by a fipire of each known Animal and 
of all the Shells, engraved on "203 eopper-plates. vols, ttvOi 
Xii lO&i royal bTo, with the plates coloured^ J^iH, 

SyiiDpsis oi the MoUiuica of Great Britain. Arranged 
according to HbeSr Natural Affinities and Anatomical Stroetore. 
Ev W. A. LEAC]^ K.D., F.E.a, &c. &c. Post 8to» mtb 13 
Plates, lit. 

History of the British Marine Testaceous MoUiisca, 
described in their Natural Order, on the Basid of the Organiza- 
tion of the iV nimai s, with liefereuces aud Notes on every iiritisli 
species. By WILLIAM CLABK. 8yo, 15s. 

Thesawis Conchyliorum. By a B. SOWEBBT. In9.8T0, 
Eighteen Parts, £1 5s. each. 

Malacologla Monensis. A Catalogue of the Mollosca inhabiting 
the Isl0 of Man and fhe neighbouring Sea. By IBSDWABD 
FORBES. Post Sto, 3s., Edinburgh, 1838. 

History of British Star-fishes, and other Animals of the 

Ch-^ Eehinoderintita. f?v EDW'iED i^'UKBKS, ISLW.S.. Pro- 
fessor of IJotany in Kini^ s College, London. 8vo, with more than 
120 Illustrations, i5s., or royal 8yo, 30a. 
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Genera of Recent Mollusca; nrrancrcd &ccA>rdincr to their Or- 
ganizaidoiu By liEMlY AND AliiUL Ii ADAMS. This work 
ooutains a description and a figure encraYad on steel of eadi genus, 
andan enumeiratiofn of tiwapedet. 5 Y0I9. 8to^ £1 IO9. ; or rojal 
8tOi with tbd plateB ooloured, £9* 

£Ilement6 of £ntomology : an On; line of the Natural HiBtory 
and Classification of British Insecte. By WILLIAM S. PAL- 
LAS, r.L.S. Post 8vo, 8i#. (k?. 

The EntcznoIofiMie's Aimual I6r 1856 to JSSB. Duodedino, 
boards, 28. BcTeadi. 

History of British Stalk-eyed Crustacea (Lobsters, Crab^, 
Pnuvn^, Shi'imps, &c.). By THOMAS BELL, President of the 
Liniiean Sociel^, F.G.S., F.Z.S., Professor of Zoology 111 King's 
College, London. The TQlume is illustraled by 174 EnmTings 
of Species and tail-pieoee. 8to, £1 5e. ; royal Svo, £2 IOsl 

History of the British Zoophytes. By GEORGE JOHA- 
STUN, M.D., LL.D. Second Edition, in 2 toIs. 8vo. vrith an 
illustration of CTery species. £2 2$.; or on large paper, royal 

Mft**^ft^ oC fha Sea^Anemones commonly found on the 
English Coast. By the Eov. GEORGE TUGWELL. Grid 
OoUege, Oxford. Post Svo, with Coloured Illustrations, 7«. Q(L 

Natural History of Animals. By Professor T. RYIMER 
J02>»ES. Vol. II. Insectd, &c., with 104 Illustrations, post 8vo, 
12s. 

r 

Familiar Introduction to the History of Insects ; being s 

Second and greatly Improved Edition of the Grammar of Ento- 
mology. By KDWARD IS'EWMAN, P.L.S., Z.S., &c. With 
nearly 100 iilustraiions, 8iro, price 128. 

The World of Inaoets; a Guide to its Wradiis. By J. W. 

DOUGLAS, Secretary to the Entomological Sooiefey of London. 
[This work contains rambling observations on the more interesting 
members of the Insect World to be found in the House, tlie Gar- 
den, the Orchard, the Fields, the Hedges, on the Fences, the 
Heaths and Commons, the Downs, in the Woods, the Waters, or 
on the Sea Shore, or on Mountains. 12mo, stiff-paper wrapper, 
35. (jd. 

Siebold on True Parthenogenesis in the Hon^-Bee and 

Silk-Worm Moth. TranJated from the German W. & 
DALLAS, F.I1.S. Syo^Ss. 

Practical Hints respecting Moths and Butterflies, with 
Notices of tlieir Localities; formmg a Oakndar of Entomolo- 
ffical Operations throug hout the Year, in pursuit of Lepidoptera. 
By KICHABD £IHIELD. 12mo, stiff-paper wrapper, Z9, 
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Sewitson's Exotic Butterflies, Vol. I., containing 398 Coloured 

J'igures of new or ra.re species, Five Guineas. 

*• In this work there is a truthfulness of outline, an excjuisite delicacy of 
pencUling, a brilliancy and tniwpaveiicy of colouring, that has rarely 
teen equalled and probably never surpassed.'* — The FretidetUm lUt 

Addrem to the Entomological Society, 1866. 

Of VoL II., Eight Fartd (21 to 28 of the entire work) are at thie 
time puUisbed, ds. eacL 

Manual of British Butterflies and Moths. By H. T. STAIN- 
TON, Editor of 'The Sntoxnologut'e Annual/ 12mo. To be 
completed in 30 Numbere at dd. eadi ; 23 at this tune published* 

Natural HistOTy of the Tineina. T?t H. T. STMNTON, 
Coloured Plates. Vol L to UI. bvo* cloth, each 12& Qd. 

Entomologists Ooiiq^ajiloii (to £h^ BjH.T. STAIN* 

TON. Second Edition, 12mo, 3t. 

Oeodephaga Britannica : a Monograph of the Carnivorous 
Ground-Beetles Indigenous to the British Isles. By J. 
DAWSON, LLJB. 8vo, with Three Coloured Plates, 12». 

Inseeta Hflb^mnsia; bong an Aeootmt of the I naectB of the 

Islands of ilii ^fa l. Iran Group. By T. VERNON WOL- 
LASTON. M. A., F.L.S. 4to^ with Thirteen Coloured Plotee of 
Beetles, 2& 

BOTANY. 

Weeds and Wild Flowers. By LADY ViHOaaNSON. Post 
8to, with Coloured Engnmngs and Woodcuts. lOs. 6^ 

Manual of British Botany ; containing the Flowering Plants 
and Ferns, arranged a(X'ordin|» to their Natin^l Orders. By C. 
C. BABINGTON, M.A., F.B.'S., F.L.S., kc. 12ino, Uie Fourth 
Edition, with many additions and corrections, lOs. 6<ef., doth. 

Elementary CoTirse of Botany; Structural, Physiological, and 

Svstematic. With a brief Outline of the GeonTnr>]ncal ;md Goo- 
ligical Distribution of Plants. By AKTirUK ILEAVFR ICY, 
F.R.S., L.S.,&c., Professor of Botany in lung's College, London, 
Examiner in Natural Science to the Royal Military Aeademy 
and to the Society of Arts. Illustrated by upwards of 500 Wood- 
cuts. Fost Svo, 12s. 6<^. 

Ako by Fi'ofemr Hetrfrey^ 

Vegetation of Europe, its Conditions and Causes. 
Foolscap Sto, 5t. 

Principles of the Anatomy and Physiology of the Ve- 
getable Cell. By HUGO VON MOHL. Translated, with 
the author 6 permission, by ARTnUR HENFREY, F.R.S., &c 
8vo, with an lilustrativo Plate and numerous Woodcuts, 7«. 6<^. 
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Rlld'Tn<=»Ti^-^ of Botany. A Fainilinr Introdnction to the Study 
of Plants. With lUustratiTe Woodcuts. Second Editioji, 
foolscap Syo, 3& ijd» 

A Set of Six Oolonred Diagrams lU^ 

dimentB of Botany; for ScSools and Leetnrea. 15a. 

History of British Forest-Trees. Bv PRrD"R ATTX J OHN 
SKLBY, F.K.S.E., F.L.S., &c. Each Bpecips is iUustratod by a 
portrait of fouip wrll-known or lino specimen, as a head-piece? 
the leaf, flni ilif ation, scod-vesselp, or ntnpr emhelHshTnentB tend- 
ing to make the volume ornaniciital or useful, arc embodied in 
the text or inserted as tail-pieces. 8yO| with nearly 200 lUustoh 
* tbnB, £1 8s. 

Kantial Flora of Sladaira a&d the adjacent Islands of 

Porto ganlo and the Dczertaa. By X. LOWE, H jL 12ma 
Fart L TbalamiflorsD, 3s. 6d. 

Primitiae et Novitiaa Faunae et Florae Maderaa et Portus 
Saneti. Two Memoirs on the Femsi flowerinff Plants, and 
Land SbelU of Madeira and Porto Santo. Br B. T. LOWE, 
MX 12mo, 6a. 6d.^ bonds (150 copias printod). 

■ 

Growth of Plants in closely Glazed Cases. Bt N. B. 
WABD» f F.L.S. SeooiidEdition,lUustrated. Post8Yo»6s. 

The Sea-Weed Collector's Guide ; containing plain Instruc- 
tions for Coileetiiig ami Pre8er\iiig ; niui a Liat of all the known 
Species and Localities in Great Britain. By J. COCKS, M.B. 
Ibolacap 8to, 28. Qd, 

fffl^tiai of the British Marine AlgSB^ oontaimng Generic and 
Specific Descriptions of all the kno>vn British Species of Sea- 
"VVccds, with Plates to illustrate all the Genera. Bj W. H. 
HAEVEY, U.D., M.E.T.A., Keeper of iho irerharium of the 
University of Dublin, and Professor of Botany to tl.o Koyai 
Dublin ^iei^. bTO, £i Is, ; Coloured Copies, £i iis, {id. 

Nereis Bcareali- Americana ; or, Contributions towards a Hi&torv 
of iho Marine Alg» of the Atlantic and Pkusifio CoMla of Kord^ 
America. Bt W. H. HABYEY, M.D., M JLUL, &o. Bo^ 
4to, with 60 Colouied Plates* .£3 3s. 

Tearra Lindisfamensis. The ISatural Historr of the Eastern 
Borders. T^y GEORGE JOHiS'STON, M.D.' &c.. c^c. This 
volume embraces the To|K>graphy and Botany; and gires the 
popular Names and Uses of the Plants, and the Customs and 
Beliefs which have boen associated with them. The chapter oa 
the Fosail Botany of the didzict is oontributed by Gaoiox Tate, 
P.OB. Bliittrated with a hw Woodcnte and 16 Pklas, 8m 
10s. 6d 
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History of British Fems. Bv EDW.AJID NEmiAN. Com- 

prisinf? under each 8pcLies, Figures, detailed Deseriptions, an 
aniplo List of Ijoof^ities, and zxuuute Instructions for CuLtiyating. 
8vo, 18s. 

Walks after Wild Flowers ; or the Botany of tha JBohflreezu. 
JUCiUBD J)OWJ>£N. Foolmp8yo, 40.00^ 

Synopsis of tiie British. Diatom^ceaB ; T^-ith Remarks on their 
Structure, Functions, and Distribution ; and Instructions for 
CoUecting and Preserving Specimens. Bj tiie Ber. WIIJUIAM, 
8MITH. The Pktes bj Tumn Wmf. Id 2 volt, mal 8tD} 



CHEMISTRY, ISIITEPtALOGY, GEOLOGY. 

A Manual of Chemical Axial3nds (Qualitative). By A. B. 
NORTHC OTE, F.C.S.I and ABTHUB H. CHUBOB; F.CS. 
Post Syo, lOti. ^ 

Handbook of Chemical Manipulation. By C. GKEVILLE 
WILLIAMS, Princi])al -ils^isLant in Ihc Laboratory of the Uni- 
Tmaty of Bdinbuv^ Port Sro, wiiih very nnmeroos Woodoat 
lUiisfratioBi, Ifis. 

fiiementary Course of Geology, MineralogyyandPh3^ical 
aeo-ra})hy. By BAVIJ) T. AISiiTED, M.A.. F.R.S., F.G.S., 
&Cm Consulting Miiiiug Engineer, Honorary Fellow of Jving'g 
College, London, Jjocturer on Mineralogy and Greology at the 
H.E.LO. Mil. Sem. at Addisoombe, late ^Uow of Jesus College, 
Cambridge. A Second Edition, post 8to, with many lUiisto* 
tiODSi 12s. 

The Ancient V/oi Id. Hy Pi ofegsor ANSTKD. Second Edi- 
tion, po?t Svo, in.s. (ir/., with ] \'J Illustrations. 

*' The w<;rk luay be dchcri;>cd as an outline of the history of vegetable and 
animal life u|)on the globe, from tiie early age whea there were only 
Rcn-wccds uad inarir.v* invertebrates aa yet in existence, down to the era 
when the mammals received amoag them the king of species, Man. By 
his intimate acquaintance with the subject, and power of arrangement 
and description, Professor Anstcd succeeds in pr()ducing: a narriition, 
which teiU iu it» enUru range liiQ SkToxosLOCQ*'* —Manchester K<xaminer, 

Gdd-Se^ceir's Uqmal, ^jr Ptote>r ANSTED. Foolscap 

8to^ as. 

GocSogisf 0 TeKt-Book. Chiefly iateoded as a Book of Befo. 
0Qce lor the Geological Studeiil Bj Protoof AH6XBD. 
Foolscap 8to, 3s. 

Ground beneath \XS\ its Geological Phases and Cliaiiges. 
Three Lectures on the G-ooloi;v of Olapham and the neighbour- 
liood of London guncraily. Jiy \j omi^R PEESIWIOU, Jj\ja.S., 
r.G.S..&c. 8vo, 35. i!d. sowed. 
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Ittanual of the Mineralogy of Great Britain and Ireland. 

B\ K013ERT PHlLIiVS GliKi}, F.G.S.. and WILLIAM G. 
LuEXTSOM. 8vo, with numeroua Woodcuts, 

History o f British Foesil MainTnalB and Birds. By Pro- 
fessor OWEN. This Tolume is designed as a oomj^udon to tliafc 
hy Ftofessor Bell on the (Eecent Mammalia) * British Quadra- 
peda and Oetaaea.' 8vo, ^ iih 237 lUiifltniaoiiap 11a. or 
hrise paper (rogralSTo)* 3s. 

Deacription of the Skeleton of an Extinct Glg;antic Sloth 

(Mylodon robn?tiis). With Observations on the Osteology, 
Natural AiTniilios. and probable Habits of the Megatherioid Qua- 
di upt cis in general. liy BICHAED OWEN, FJLS., &c 4to. 

£i 12^. ijd. 



Geological Inquiry respecting the Water -bearing Strata 
of the Country around London, with reference espcciaUy to the 
Water Supply of the Metropolis, a nd inc luding some Kemarks 
on Springs. By JOSEPH PBESXWIGH, Jun., F.0.S., iofs. 
Stq, witb a Map and Woodcuts, 88. 

Memoirs of Hugh E. Strickland, M.A., Deputy Header of 
Geology in the University of Oxford. By SIR WILLIAM 
JARDINE, Bart. ; with a selection from Ins Printed and oiti&t 
Scientific Papers. One Yol. Royal 8to, .36s., Illustrated by Mapi^ 
Qeological Sections, Plates and Woodcuts. 

Omphalos. An Attempt to Untie ihc Geoloi^qcal Knot. By P. IT. 
GOSSE, F.R.S. In tliis work the author aims to overthrow the 
received conclusions of geologists as to tlio remote antiquity of 
the earth, by the enunciation and illustration of a ^rand physical 
law, hitherto unrecognized, the law of Prochioniaa. in oiganio 
creation. Poat Bvo, pp. 376, with 56 lUusMiiaiia on wood^ 
10s. 



WOEKS ON GENERAL NATURAL 

HISTORY, &c 

The Aquarian Naturalist : a l\ranual for the Sea-side. By Bro* 
fessor T. BYMEB JONES, P.B.S. Poet Svo, 644 pp., with 
8 Coloured Plates, price Ids. 

Humble Creature: the Earthworm and the Common 
Ilouseiiy. In Eight Letters. By JAMES SAMUKLSOX. 
sisted hj J. A. HICKS, M.D. Lend., E.L.S. With Microscopic 
lUiutrations by the Authors. Post 8to, prioe 3t. 6dL 
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Tlie lyricrograpliic Dictionary: a Guide to the Examination 
and liivcstigatioii o f the Stru cture and Na ture ofMicroscopio 
Otjects. 3jT}T.QWB¥lTRmdFicieBm Illu8- 
taratod by 41 Plates, each with numevouB fugues, some cdomed, 
and 816 Woodcute, 777 pages, 8to» £2 58. 

Observations in Nattiral History ; v ith a Calendar of Periodic 
Phenomena. By the Bev. LEONAED JENYNS, M.A., EJiS. 



Post 8to, 108. Qd, 

Observations in Meteorology; relating to Temperature, tho 
Winds, Atmogiherio Pressoie, the Aqueoua Phenomeiia of the 
Atmosphere, Weather Changes, &o. ; b^g chiefly the results of a 

Meteorological Journal kept for 19 years at Swaffham Bulbeck, 
in Cambridgeshire, and serving as a ^liclo to tho climate of that 
part of England. By tlio K( v. LEONARD JENYNS, M.A., 
FJi.S», &c., late Vicar of Swaiibam Bulbeck. Post Svo, 10$. Od» 

Practical Meteorology. By JOHN DREW, Ph.D., F.R.A.S., 
Correspondhig Member of the Philosophical Institute of Bale. 
[Foolscap 8vo, with 10 lUustratiYe Plates, 59. 

Natural History of Api^^I" : being the substance of Three 
Courses of Lectures delivered before the Royal Institution of 
Great Britain. By T. RIIIER JONES, F.R.S., Professor of 
Zoology in lung's College, London. Post Svo. Vol. I. with 106 
Illustrations ; Vol. II. with 104 Illustrations, I2s, each. 

Oeneiral Outline of the Organisation cf the Anlinal Ifiiig- 

dom, and Manual of ComparatiTe Anatomy. By T. BYMER 

JONES, E.R.S., Pr n sor of ComparatiTe Anatomy in King'B 
College, London ; late Fullerian Professor of Physiology to me 
Royal Institution of Q-reat Britain, &c. &c. Second Edition, Sto^ 
884 pages, 400 Woodcuts, ^1 lU 6d, 

First Steps to Anatomy. By JAMES L. DRUMMOND, M.D., 
Professor of Anatomy and Physiology in tho Belfe^t Roy(d Insti- 
tution. With 12 IlIuBtratiTe Plates. 12mo,5s. 

Great Artists and Great Anatomists : a Biographical and 



Philosophical Study. By R. E^OX, M.D., f Jt.8.E. PostSvo, 



Anatomical Blanipulation ; or, The Methods of pursuing Prac- 
tiod Investigations^ in ComparatiTe Anatomy and Phvsiolo^. 
Also an Xntrodudaon to the Use of the Microsoope, ft c B y 
ALEEED TULE, M.R.C.S., M.E.S. ; and ABTQUB HBN- 
FREY,E.Ii.S.,M.Micr.8. WitblUustratiTeBiagnuns. Foolscap 
8to, ds. 

Familiar Introduction to the Study of Polariased Light. 
By CHARLES WOODWARD, E.R.S. Svo, Illustrated, 3s. 
Second BdiluRi. 
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niustxations of Instinct, deduced from the Ilabits of British 
Auimals. By JONATHAN COUCH, F.L.S., Member of the 
BotsI Ctoologioal fikxslaly, and of the Boyal Iiifliitation of Corn- 
wail, &o. P<Mt8T0y 8«. 

The Powm of the Creator Displayed in the Creatioii; 

Of, Obeenrations on life amidst the yarious fonns of tho Hambkr 

Tribes of Animated Nahire : with Practical ronimonts and Illus- 
trations. By 8ir JOHN GRAHAM DAL\ELL, Kni. and Bart. | 
In 3 Yoh. 4to, containing numerous J*iates gt" living subjectfii 
finelj coiourtxl, £10 10s. 

Kare and Remarkable Animals of Scotland, with Prac- 
tical ObservatioQS on tiioir Nataro. Bj Sir SOBJs 0BAHAM 
PALYBTiTi, TSnt and Bart. In 2 Tola. 4to, containing 110 
Coloured Plates^ drawn from tiie living aobjecti, £^ 

On the Variation of Species. Tntlt especial reference to the 
Insecta ; followed bv an Inquny into the Nature of Genera. Bj 
• T. VERNON W0£LAST0N, M.A., F.L.S. Po8t8vo,5a. 

** No compound of this earthly ball 
Ii tkootber, all in aU." — TmiHftim* 

Manual of Natural History for the Use of Travellers ; 
being a Description of the funilies of the Animal and Vegetable 
JQngdomB; witn Bemarks on the Practical Study of Geology and 
Meteorology. To whicli arc appended Dirociions for ( ' '11 \*ting 
and Preserving. Bv yUilHUE ADAM8, M K C s ; W. BAL- 
FOUK BAIKIE, M.D. ; and CHABLES BAllKON, Curator 
of ibe lioyal Navid Museum at Haiiar. Pott Hyo, 

Otters of Rusticus on Natural History. Edited by ED- 
WAiii) NEWMAN, E.L.S., E.Z.S., &c. 8vu, 8s. ijd. 



Descriptive Ethnology. By BOBEBT OOBBON LATHAM, 
M.D., F.B.S., Fellow of King's College, Gambridgo; Yioa-Pte- 
sident of the Ethnological Society of London^; ^rresponding 
M^ber of the Ethnological Socie^ of liew York. 2 toU. 8to. 



Other Warka an Ethnology^ by JDr. Latham. 

Natural History of the Vaiieties of Man. 8ro, IUu«> 
tratcd, £1 1«. 

SSthMlogyof Biiirppe. Foolscap Sto, 6«» 
Bthnology of the British Xslaxids. Foolscap ^s. 

Ethnology of tlie British Colonies and Dependencies^ 

Foolscap 8vo, 5«. 

Man and his BUgratioils^ Foolscap Sro^Sa. 
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Tiie Sea-side Book : nii Introduction to the Natural History of 
the British Coasts. Bj W. U. HAIiVEY, M.D., M.E.I.A., &c. 
Wifh a Chapter on Hah and Fiiii Diet, by YAHBETiTi. 
PoolBcap 8yo, mSsk 83 Woodcut Ilh»tnitioxu, 4th Edition* 5s» 

Kandbook to the Maxine Aquazium: contdning Practical 

Instru lions for ConBtructing, Stocking, and Maintaining a Tank, 
and for CoUectiiur Plants and Animals. By P. H. GOSSBi 
S'JUS. Foolscap Sto, Seoond Edition, 2«. Gi^. 

Mr. Gosse's Manual of Marine Zoology of the British 
lalefl. Parts h and IL, price 7^ Qd. eacU. 

A NatmraJis^s Hambles on the Devduthiie (Toast B j 

P. H. GOSSE» EJIJ3. With 28 latbographie Plates, some 
OQ]onTed» post 8yo^ One Guinea. 

The Aquarium ; an Unveiling of the AVonders of tlio Beep Sea. 
By P. H. OOSSE, F.B.S. Post Syo, lUustrated, Second Ed. 17«. 

The Canadian Naturalist. By P. H. GOSSE, F.R.S. With 
' 44 Illustrations of most remaricable jknimal and Vege- 
table productions. Post 8yo, 12s. 

Tenby; a Seaside Holiday. By P. IL GOSSE, FJLS. 
Post 8¥0» 400 pages, with ^ Coloured Plates, 

The Isle of Man; its nistory. Physical, Ecclcsinfttical and Le- 
gendary. By J, G. CUMMiiNG, MA., F.G.S. Post 8vo, 
123. (mI. 

Natural History of the County of Staiiord ; comprising ita 
Geology, Zoology, Botany, and Meteorology: also its .Antiqui- 
ties, Topography, Manufaotuiea, &a By BOBEBT GABJfEB, 
fX.S. 8to^ with a Geological Map and other Hlustrations, 21s. 
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